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supply for the community of Middletown. In addition to supplying
water for agricultural and iirban use, the project would provide a
limited opportimity for developing the recreation potential of the
area. Due to the steep terrain, the major attraction and probably
the major use would be from fishing in the reservoir.

The development proposed in this report would enhance
the economy of Middletown and the surrounding area which has long
been inhibited by a lack of an adequately developed water supply.
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Director
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SYIIOPSIS

CHAPTER I

3ur.Liia,ry ajid Conclusions

A study of the Div Creek Project was authoriz;ed by the State

Legislature in the Budget Acts of J962 and ±963. The purpose or ob-

jective of the study v/as zo determine the engineering^ econonic, and

financial!, feasibility of a '.I'ater development project to serve Collayorai

Valley and Long Valley in Lalce County. This bul.letin is a report of

that study.

The development and economic ,n;ro\.n:.h in Collayoni and lon^'^

Valleys has been iniiibited due to the lack of an adenuately developed

water suTjply. Until an adequate supply can be developed at a price within

the users' ability to r>oy, this inliibiting fa.ctor AviJ.l continue to place

a restraint on the area's development ano. econocdc growth rate. Local

interests are aware of this sitUjation. It was, in fact, largely through

their efforts that studies for Department of VJater Resources' BiiJ.letin

ilo. 99} "Reconnaissance Report on Upper Futah Creek Basin Investigation",

issued March 19'^2, and this bulletin were authorized.

The area of investi3ation includes all of Collayorai and Long

Valleys. These vaJ.leys are located in the southerly portion of Lake

County e-nc. lie within the generally hilly and mountainous area east of

the crest of tl;e Coast Range. iiiddleto'\-m, an unincorrporated coramuxiity

of about ^;vO residents, is i:he only toim in the study area. It is

situated at "^he junction of the owo V3.11eys.

Of the l6,i!-00 acres included within the area of investigation,

only abouL I,600 acres are presenl,ly being used for agricultural purposes.

Acreage of these developed lands is about evenly divided between dry-fanned

and irrigated agricuJ.ture.
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The service area lies within the area of investigation and

contains approximately 5^700 acres. This area is considered to be

representative of the one which would ultimately be supplied by the

project. The service area was established so that it incliades lands

with suitable soil conditions which generally could be supplied by

gravity flow from the reservoir.

The net project service area contains approximately 3>500 acres

and represents the amoiont of land that will be irrigated with project water

at fioll development. This area was established by reducing the service

area by ^^60 acres of agricultural land presently receiving a full water

supply and 1,7^ acres of land projected for roads, canals, farmsteads,

and urban use.

The Dry Creek Project will provide an adequate water supply

to the urban population and presently dry-farmed lands within the service

area. Full agricultviral development is expected to take place in the net

project service area by the 15th year following completion of project

construction. After that time, it is anticipated that agricultural de-

velopment will be sustained at the same level for I5 to 20 years and then

show a decline due to urban encroachment on irrigated lands. Demand for

project water will increase steadily throughout the 50-year repayment period,

reaching a maximum of 6,600 acre -feet by the 50'bh year following project

construction.

The popiilation of Middletown is projected to reach about 3^500

by the year 2020. Although the ajnount of project water required for muni-

cipal use will be relatively small during the initial years, by the 50th

year of project life urbaji use is expected to constitute a substantial

portion of the total water demands.
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The plan of development proposed in this report will, in

addition to supplying supplemental water for agricultural and urban use,

provide a limited opportunity for developing the recreation potential

of the area. The major attraction, and probably the major recreation

use, would be from fishing in Collayomi Reservoir. The extent to which

this attraction is developed will dictate the amount of recreation bene-

fits to be derived from the project,

A study was made, in cooperation with the Department of Fish

and Game and the Department of Parks and Recreation, of the reservoir

fishery potential under three alternative schemes of management. These

alternatives were: (l) a warravfater fishery only, (2) a warrawater fishery

plus an early season trout fishery, and (3) a warmwater fishery plus a

prolonged summer trout fishery made possible by controlling the water

temperature in the reservoir. Scheme number two was studied in some detail.

The local water agency responsible for the operation of the

project should be the agency which selects the recreation and fishery

management plan of development. Since it was not Imown which of the local

agencies would construct and/or operate the project and to what degree the

agency would be willing to assume responsibility for the operation of the

recreation facilities, no specific recreation development was included as

part of the project plan. In any event, the scheme of recreation develop-

ment selected will have no effect on the overall project plan insofar as

the development of a supplemental water supply for urban and agricultural use

is concerned. The optimum reservoir storage capacity and the size of the

distribution system vrLll be the same regardless of the scheme chosen.
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The Dry Creek Project will consist of two main featiires, a dam

and reservoir on Diy Creek, and a water distribution system.

Collayorai Dam will be a 129-foot high earthfill structxire at

approximate streambed elevation l,l68 feet. The reservoir formed by the

dam will have a gross storage capacity of 6,600 acre-feet.

The distribution system will consist of 27-5 miles of lined

canals and pipelines for delivery of irrigation water to the farm headgates

and domestic water to the Middletown water system.

The plan of development has been found to be economically

justified and engineeringly and financially feasible.

Total project costs, including lands and rights-of-way, con-

struction, engineering and administration, contingencies, interest diiring

construction, but excluding recreation costs, are estimated to be $3,360,000.

Of this, the dam and reservoir is estimated to cost $2,it-72,000, and the

distribution system $888,000.

The net average annual benefits accruing to the project, ex-

cluding recreation benefits, were estimated to be $233,600. Average anniial

eqioivalent project costs, including operation and maintenance costs, were

estimated to be $1^3,000. The resulting ratio of benefits to costs is

1.6:1. A general summary of the project follows.

At the request of local interests, -' the economic and financial

aneuLyses of the Dry Creek Project were prepared in accordance with require-

ments for financing under the "Watershed Protection and Flood Prevention

Act", Public Law 83-566, ^'as amended. Under the provisions of Public

Law 83-566, the Federal Government is authorized to share certain project

17 Resolution No. 6i4-B.F.C., Appendix A.

2/ 68 Stat. 566; 16 U.S.C. Sees. IOOI-IOO9.
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costs vlth the project beneficiaries. Project costs designated as

"Federal Costs" are nonreiinbxarsable . The remainder of the necessary

financing can be obtained from the U. S. Farmers Home Administration in

form of a loan repayable A-rLthin 50 years at the current federal interest

rate of 3 percent. An equivalent water charge of $l4.25 per acre-foot

for irrigation water and $i+0.00 per acre-foot for domestic vrater would

be required to repay the reimbursable portion of the costs.

Construction of the Dry Creek Project as part of the federal

Central Valley Project is also a possibility. The U. S. Bureau of

Reclamation Intends to include a recommendation for the construction of

a project to serve Middleto^m and the surrounding valleys as a feature

of the V/est Sacramento Valley Canal Unit. This will require an exchange

agreement with the Solano Project. A report by the Bureau will be sub-

mitted to the Congress in the spring of 1965 seeking authorization and

appropriations for extension of the iJest Sacramento Valley Canal Unit.
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GENERAL SUMMARY OF THE DRY CREEK PROJECT

Physical Features

Dam and Appiirtenant Works

Location o . . on Dry Creek 5OO feet below USGS gage

Type o o . . . . c . o Earthfill
Crest elevation, in feet 1,297
Height above streambed, in feet . . . . o 129
Streambed elevation, in feet I,l68
Crest length, in feet ., 00. ....<>. 1^285
Crest width, in feet o 20
Upstream slope 0.0. ..00 3«0:1
Do'\«mstream slope o.o.oo..... 2.5:1
Voliime of fill, in cubic yards o . . . 1,225,000
Type of spillway . . . . » Ungated ogee weir
Type of outlet works 00.. Cut and cover

Reservoir

Normal pool elevation, in feet 00 1,282
Minimum pool elevation, in feet o I,2l6
Surface area at normal pool, in acres I5I
Total storage capacity, in acre-feet 6,600
Active storage capacity, in acre-feet . 6,000
Drainage area, in square miles 8.4

Distribution System

Concrete-lined canals, in miles I5.O
Pipelines, in miles 12.5
Fencing, in miles ...... . 1.3

Benefits and Costs

Total project cost o.. 0.0 $3,3^0,000
Net annual project benefits ..... ... $ 233,600
Average annual equivalent project cost ........ $ 1^3,000
Ratio, benefits to cost ..... 1.6:1
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Recormiendations

It is recommended that:

1. Lake County agencies continue to press
for early development of the Dry Creek
Project, either by the Soil Consei^ation
Service under Public Law 83-566, or by the
U. S. B\n-eau of Reclaraation as a part of the
Central Valley Project.

2. Lake County agencies continue to appear
and state their interest and position at all
hearings affecting the water rights in the
Upper Putah Creek Basin.

3. Local agencies take the necessary steps
to assure that the quality of project water
will be suitable for municipal water supply
purposes.

4. If the Dry Creek Project is formulated
under Public Law 83-566, then:

a. The project be constructed substan-
tially in accordance with the plan of
development outlined in this report.

b. A local water district be selected as

the sponsoring agency for the construction
and operation of the project. This agency
should be one of the existing agencies in

the area having the legal and financial
ability to carry out the necessary steps for
project construction and operation.

c. The local sponsoring agency continue to

work closely -vri-th representatives of the U. S.

Soil Conservation Service toward completion

of the conditional requirements for a loan

imder Public Law 83-566.

d. The local sponsoring agency continue to
meet with all appropriate agencies, including

the State Department of Fish and Game, State
Department of V7ater Resources, U. S. Fish and
Wildlife Service, U. S. Bioreau of Reclamation,

U. S. Farmers Home Administration, and other
relevant agencies, to complete formulation and
financing arrangements for the project.
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e. The local sponsoring agency work
with the local soil conservation district
and other appropriate agencies to study
possible plans for recreation development
to be combined as part of the project.

f

.

If recreation is included as a project
purpose, inquiries be made of the Department
of Water Resources concerning the possi-
bility of obtaining assistance under the

Davis -Grunslcy Act.

g. A municipal water district, or similar
agency, be established to serve as the
contracting agency for purchase of project
water for Middletown from the local spon-
soring agency.
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CHAPTER II

Pijrpose and Scope

The Department of Water Resources was authorized by the

Legislature in the Budget Acts of I962 and I963 to conduct a two-year

feasibility study of the Dry Creek Project. The objective of the study,

as stated in the Budget Acts, was to determine the engineering, economical,

and financial feasibility of a water development project to serve Collayomi

Valley and Long Vallej'" in Lake County.

This bulletin describes the feasibility stud;'' of the Dry Creek

Project which wo\i]-d consist of an earthfill dam on Dry Creek near Middletown,

and a water distribution system. The project was formulated to provide:

(1) a dependable water supply for present and future agricultioral needs;

(2) a dependable domestic water supply for the community of Mddletc.m;

and (3) an opportunity for the development of reservoir-associated recre-

ation use compatible with other project functions. The plan of development

was formulated to maximize the net benefits of the combined project

functions

.

Flood control facilities were not included as a feature of the

Dry Creek Project. Since Lliddleto-i-m is located near the confluence of

Dry Creek and St. Helena Creek with Putah Creek, adeq.uate protection cannot

be provided unless all three creeks are subject to a suitable degree of

control. Therefore, the project will provide only incidental flood protection.

The State V/ater Rights Board Decision No. D869, issued February J,

1957^ pla.ces a time limitation on the right to develop the water resources

in the Upper Putah Creek Basin. This decision on the U. S. Bureau of
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Reclamation's application to appropriate water from Putah Creek for the

Solano Project, provides for the reservation of a water supply for the

Putah Ci-eelc Basin above Monticello Dam, provided that the development

and beneficia]- use of this vfe.ter occurs prior to the time it is put to

beneficial use in the Solauio Project service area. Once a portion of

the flow of Putah Creek is appropriated for use in the Solano Project

service area, the right to this supply vill be lost for use in the upper

basin. A need exists, therefore, for early development of the water

supply of Dry Creek, if the right to this natural resource is to be

protected.

Location of Study Area

Collayomi and Long Valleys are located in the southerly portion

of Lake Coujity. The area lies in the generally hilly and mountainous

part of the northern California Coast Range. MiddJ.etown, an imincorporated

community of about k^O residents, lies at the junction of these two valleys.

The area under investigation includes all of Collayomi Valley

and Long Valley and totals about l6,U00 acres. Plate Ro. 1, "Location of

Area of Investigation", shows the general location of the study area in

the State and Lake County.

Physical Characteristics of Study Area

The climate of Collayomi and Long Valleys is of the mild two-

season pattern. A warm, drj-- season extends from May through September,

^n-th a cool, wet season occurring from October through April. Mean sea-

sonal precipitation varies from an average of about 42 inches in the valleys
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to over 80 inches at the Helen Iline in the Mayacmas Mountain Range to

the west. Rainfall constitutes practically all the precipitation in

the area. Snowfall is rare, except at the higher elevations, and does

not have a significant effect on the hydrologic characteristics of streara-

flov. Over 95 percent of the precipitation occurs dujring the period from

October through April. Tne gro^rtng season is relatively long, there being

approximately 25O days between killing frosts.

Both Collayomi and Long Valleys contain extensive level valley

lands. Little land leveling or other preparatory work would be required

to prepare the major part of the land for gravity or sprinlcler irrigation.

The climate, topography, soil conditions, and location of the project

service area are considered ideally suited for the production of high-

acid wine grapes. The wine industry in California is seek.ing lands to

replace those taken out of production by urban encroachment. The Napa

Valley \rine industry has built up over the years an image of quality

wine products associated with the words "Napa Valley". Advantage is

being taken of this image by importing grapes gro^m sufficiently close

to Napa Valley to allow the advertisement of their being produced in

the Napa area. Therefore, the location of Collayomi and Long Valleys,

together with their suitability for wine grape production, will probably

lead to an increased use of the land for vineyards \fnen an adequate water

supp.ly becomes available. In addition to the production of high-acid

V7ine grapes, the area is considered suitable for deciduous orchards and

the production of \ra.lnuts, miscellaneous truck crops, alfalfa, and pasture.
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History of Area

A small village fimctioning as a trading poGt and stagecoach

stop had developed at Guenoc in Coyote Valley as early as i860. In

1866, the State Legislature granted a toll road franchise beginning at

Calistoga in Napa Valley and terminating at the present site of Middleto\m.

Middletoam was established in 18T1 when the small 3ett].ement at Guenoc

was moved to the present Middletown site.

Middletoim, along -vfith Lake County in general, developed slovrf.y

until the ISTO's when it became fashionable to visit the mineral spring

resorts (spas) in the area. Visitors to these resort areas used the

Caligtoga-Lower Lake Road, and MiddJ.etown, which lies along this route,

gained some recognition as a travel stop.

In addition to this function, the to^m began to gain importance

as a trading area for the cinnabar (quicksilver) mines located in the

surrounding mountains. The tOTm reached its maximum development in I895

when mining in the surrounding area was at its peak. At that time, the

Great Western Mine employed 25O miners, and these, in addition to those

employed at other mines in the area, provided a market for goods and services

in Middletown.

Agrictilture has developed slowD.y in Collayomi and Long VaJ-leys.

No substantial buildup occurred in the early years, although in the early

1880 's sheep were grazed in the two valleys. Present agricultural develop-

ment consists of about 800 acres of dry-farmed land and about 80O acres of

irrigated pasture and miscellaneous field crops.

The mining industry, which played an important role in stimu-

lating the econoraic growth of the area in the past, no -longer has a
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>^;'

'^W?*^-

Aerial view of Middletown. St. Helena Creek in foregroiind.

Confluence of Dry Creek with Putah Creek shown in left center

of photograph. Note that the three creeks nearly encircle

Middletown.
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significant effect on the economy. The dependence has shifted to agri-

culture and agricultural development has been limited by lack of an

adequately developed water supply.

Most of the present water supply for irrigation and domestic

use is derived from ground water. Over 100 wells have been drilled in

Collayomi and Long Valleys. However, ground water has proven unreliable

from a standpoint of both quality and qiiantity, and the local people are

reluctant to risk additional capital for this type of water development.

Some direct surface irrigation occurs along Putah Creek in the

northern portion of Collayomi Valley, and along St. Helena Creek in the

southern part of Collayomi Valley. The hydrologic characteristics of

these streams limit the potential use of surface diversions for irrigation

as the runoff during the irrigation season is too small to support any

significant amount of agricultural development.

The high cost and risk involved in ground water development

and the tmfavorable hydrologic characteristics of streamflow during the

irrigation season has handicapped the economic growth of the area.

Related Studies eind Investigations

During this study, the many different reports which dealt with

the water development problems of Collayomi and Long Valleys were re-

viewed. Particular emphasis was given to the review of information

developed for Bulletin No. 99, "Reconnaissance Report on Upper Putah Creek

Basin Investigation", issued by the Department of Water Resources in

March 1962. Information in Bulletin No. 99, along with basic data in the

Department's files, formed the basis on which much of the detailed studies

contained in this report were made. Reports and other sources of informa-

tion reviewed and used are listed in Appendix L, "Bibliography".
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Local Interest in Water Development

There has been considerable interest shovm at both a local and

county-wide level in the development of a supplemental water supply for

the Collayomi-Long Valley area. The Board of Supervisors of Lake Covmty

have been very active in the promotion of water development projects

within the county. It was largely due to their efforts that the studies

for Bulletin No. 99 and this bulletin were authorized by the Legislature.

Specific interest has been expressed by the Board of Supervisors

in developing a reservoir on Dry Creek. In 1958^ the firm of George S.

Nolte, Consulting Civil Engineers, Inc. was engaged to determine the rea-

sonableness of preparing a complete feasibility report of a water develop-

ment project on Dry Creek in accordance with the requirements of the Small

Reclamation Project Act, Public Law 8U-984 —
' , as amended. About the same

time, an agreement was reached with the U. S. Biireau of Reclamation to con-

duct a land classification and land use survey in the proposed Dry Creek

Project service area. The Nolte study concluded that such a project would

be economically feasible. Local interests, however, deferred action on the

project \intil results of the reconnaissance investigation (Bulletin No. 99)

were known, to determine whether alternate projects might be more advantageous.

Following the publication of Bulletin No. 99^ joint public hearings

were held in July I962 by the Department of Water Resources and the California

Water Commission to receive comments and statements from agencies, groups,

and individuals on the conclusions reached in the bulletin. The Lake County

2/
Flood Control and Water Conservation District presented a statement — at

the hearing endorsing the conclusions reached in the bulletin concerning the

Dry Creek Project, and requested that the Department of Water Resources

continue investigating the feasibility of constructing a project on Dry

17 TO Stat. 104^4-.

2/ Statement of Lake Coixnty Flood Control and Water Conservation District,
Appendix A.
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Creek. Authorization was granted to the Department to continue studies

on the Dry Creek Project by the Legislature in the 1962-63 session.

Diiring the present investigation, officials of local vater

agencies have frequently met with Department personnel to discuss the

progress of the studies and to offer assistance whenever possible.

Local Water Districts

At the present time, there are four water districts in Collayomi

Valley and Long Valley which have the legal powers necessary to deal with

the water problems of the area. The name, date formed, and current status

of the districts are summarized below:
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CHAPTER III

Vfatei- Supply

Tne water resources of Collayoni Valley and Long Valley were

discussed in Bulletin TIo. 99 • The conclusions reached in that report

were: (l) the water resources available for development were adequate

to meet the needs of the area, and (2) an adequate water supply could be

developed at a cost suitable for irrigated agricultural development. The

report recommended that the runoff originating in the Dr;.'' Creek Drainage

Basin be considered as the primary'' source of supply for Collayomi and Long

Valleys in future studies. Ground water development was 3.1so recommended

as a potential source for supplying all or part of the water needs of the

area.

Surface Water Supply

Runoff available for storage in Collayomi Reservoir is derived

from precipitation on the Q.h square miles of drainage basin above the

damsite. Precipitation occurs primarily in the form of rain, although

there are insignificant amounts of snovrfall at the higher elevations.

Heavy brush and wooded lands cover most of the watershed.

A standard method for determining the water supply available to

a project during a typical 50-year repayment period is to assmie that the

water supply will equal the supply available from runoff in the past. The

sequence of flows occurring during the 1906 through ].955 period was selected

as the project water supply for analysis purposes.

A streara gaging station was installed on Dry Creek at the approxi-

mate location of the proposed Collayomi Dam in May 1959- There are no
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records of the flow in Dry Creek prior to that time. To extend the

record of flov to cover the 1906 throiogh I955 period, the in;jioff of Dry

Creek was correlated with the flo\7 of Putah Creek near Guenoc.

The estimated flOTiT of Dry Creek by months for the period I906

through 1959 had been derived as part of the basic data studies for

Bulletin IIo. 99- Since additionaJ. hydrologic data were available, flow

estimates computed for Bulletin Ro. 99 were checked for a 20-year period,

1919 through 19^0. This 20-year period was selected for a check of the

flo^^r estimates since it covers the years of most adverse historical con-

ditions of water supply.

The method used to estimate flows in Dry Creek for this 20-year

period is as follows. A good correlation was fo\ind to exist between the

recorded flows of Dry Creek and Putah Creek near Guenoc for their common

period of record when the flow of Putah Creek exceeded 750 acre-feet per

month o Figure 1 was developed to estimate the flow in Dry Creek when the

flow in Putah Creek exceeded 750 acre-feet per month.

Although the gaging station on Putah Creekv at Guenoc was not

established until J\ily 1930, estimates of natural flow for the period

1906 to July 1930 had been developed as part of the basic data studies

for Bulletin Ko. 99. Tliis flow record was used in computing the Dry Creek

flow' estimates from Figure 1.

\Jhen the flow of Putah Creek near Guenoc was less than 75O acre-

feet per month, the flow in Dry Creek was estimated as follovrs. A runoff

-

recession curve was developed for Dry Creek based on the recorded flows.

This curve is shown as Figure 2. Low flows in Dry Creek were first esti-

mated using Figure 2 and then adjusted if precipitation records at stations

in and adjacent to the basin indicated further adjustment of low flows were
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necessary. Inasmuch as the estimated mean seasonal runoff at Brrj Creek

near Middleto\m is about 21,000 acre-feet annually, and it was contem-

plated that active reservoir storage -(rould be less than half this amount,

refinement of seasonal runoff estima.tes for years of high flows was not

deemed necessary.

The flOT^s for the 20-year period, as computed for this investi-

gation, were fo'ond to be in close agreement with the estimates of flow

derived for Bulletin No. 99* Because of this close agreement, monthly

estimates of flow are from Bulletin IIo. 99 studies except for the 20-year

period that was recomputed as described above.

The estimated average seasonal runoff of Dry Creek for the 50-

year period is 21,000 acre-feet. The seasonal runoff varied from a high

of 53,300 acre-feet in 1937-38 to a 1o\t of 4,000 acre-feet in I93O-3I. A

siramary of the estimated runoff of Dry Creek by months for the 50-year

period 1906 through 1955 is given in Table 1.

Ground \-later Supply

Considerable discussion of the Collayomi-Long Valley ground

water basin is presented in Bulletin Wo. 99. Studies of the area indicated

that no well-defined aquifer of any great areal extent lies ^vdthin the basin.

Rather, the aquifer was found to exist as a series of confined, semiconfined,

and unconfined layers of permeable and semipermeable materials which are

partially merged and interconnected.

The major source of ground water recharge to the basin is from

percolation of strea.mflo\^ in Putah Creek, St. Helena Creek, and Dry Creek.

Most of the major existing irriga-tion \rells are located in Collayomi Valley

along Putah Creek. During d.Ty years and late summer months, when the flow
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in Putah Creek is low, yields from these wells show a marked reduction.

In Lons Valley, recharge of the ci'ound water basin is limited due to the

presence of shallow/, tight soils and the absence of a pemianent stream.

Wells in Long Valley are, for the most part, limited to domestic and

stocla^aterins purposes.

Further groujid water development in Long Valley and Collayomi

Valley is hindered by two major factors: (l) locations of the water-

bearing lenses and chamiels ujiderlylng the valley are not laiown, making

it difficvat to Icnow where to drill the wells, and (2) wells drilled in

the past iif.ve often proved to be inadequate for irrigation piorposes be-

cause of poor water quality or low yield.

Since the cost and risk invoD.ved in the development of ground

water in the basin are high, there is a reluctance a:nong the local people

to invest money in the construction of wells. Accordingly, project formu-

lation as it relates to groiond water was based on the following assumptions:

1. Lands presently being fu]-ly irrigated from
ground water, or an equivalent acreage, vri.ll

continue to utilize this source of water under
project conditions.

2. Ho new ground water development of any signi-

ficant e>ctent \rill occur during the ne:ct 50
years if an adeqiiate siorface water supply is

provided at a cost suitable for agricultural
development

.

Water Quality

Water quality may be defined as the characteristics of water

affecting its suitability for beneficial use. The investigation of water

quality in this report was liiaited to surface runoff originating in the

S.ij- square miles of drainage basin above the proposed damsite. Since ground
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vater development is not a part of the Dry Creek Project, no additional

stud^^r was made of the q.ua3.ity of this souirce.

Severa]. aba.ndoned mercury nines are located in the Dry Creel:

Drainage Basin. Drainage from, the abandoned mines and water percolating

through the mine tailings into Dry Creek or its tributaries, are th.e major

potential sources of water auality impairment. To check these potential

sources of pollution, a sample of nine di-'ainage was obtained and analyzed.

In addition, two samples were taken of the water in Dry Creek during a

period of low f.low when the ruiioff consisted primarily of spring and see-

page flovrs, and possibly some drainage from the abandoned mercurj^ mines

located within the drainage basin. An analysis of the saiiples indicated

that the mineral, quality of the water is excellent and suitable for irri-

gation and domestic use.

The mineral analyses of the three surface vfater sar.ip.les taken

in the Dvy Creek Drainage Basin above the proposed danisite are given in

Table 2. Sample ITo. 1 was obtained fro.m Dr^^ Creek in Section 1, TlOE, R8iJ,

MDB&I^, approximately h air miles west of IliddJ-etoim . Sample ¥.o. 2 was also

obtained from Dry Creek about 1,200 feet upstreajii from the USGS stream

ga,ging station. Sample No. 3 was taken from mine drainage at the VJall

Street Mine.

A].though no water quality problem exists now, with the completion

of Collayomi Dam and Reservoir other sources of water pollution may develop,

particularly if recreation development takes place adjacent to the reservoir.

Since the reservoir will be used as a source of water supply for domestic use,

future project activities which may affect the q-uality of the water should be

carefully studied. Criteria commonly used by the Department in evaluating
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water q-uality relative to Its anticipated beneficial use is given in

Appendix C, "V/ater Qualitj'- Criteria for the Dry Creek Project".

V/ater Rights

An important prerequisite to any water development project is

the acquisition of the necessary rights to divert, store, and use the

quantities of water necessary for the successful operation of the project.

The initial step in obtaining a right to appropriate water from a stream

involves the filing of an application id-th the State Water Rights Board.

The procedure for filing an application is contained in Part 2, Division 2,

of the California Water Code.

Application No. I8165, dated I-Iay 29, 1958, was filed by Zone 2

of the Lake County Flood Control and Water Conservation District for the

storage of Tirj Creek water in the amoimt of 7,000 acre-feet annually. This

application on which Permit Wo. 11751 has been issued, was assigned to the

Middletown County Water District in 1959

•

V/ater problems in the Upper Putah Creek Basin involve physical,

economic, and legal factors. The foremost problem concerning water develop-

ment in the area, as discussed in Biolletin Wo. 99 "Reconnaissance Report

on Upper Putah Creek Basin Investigation" dated March 19^2, has been that

of available time to appropriate and develop additional water supplies to

meet fut\ire needs. State V/ater Rights Board Decision Wo. D 869, dated

February 7, 1957, granted permits to the U. S, Bureau of Reclamation to

appropriate water from Putah Creek below Lake Berryessa to serve the Solano

Project. Item lU of such decision provided as follows:
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"Ik. The permits and all rights acquired or to

be acquired thereunder are and shall remain subject

to depletion of stream flow above Monticello Reservoir

not to exceed 33,000 acre-feet of vater annually, by

futiore appropriations of water for reasonable bene-

ficial use •vrLthin the watershed of Putah Creek above

said reservoir; provided such future appropriations

shall be initiated and consuraroated pursuant to law

prior to full beneficial use of water within the

project service area \jnder these permits".

A more recent decision by the State V7ater Rights Board, Decision

IIo. D 1131, adopted May 22, 1963, concerning an application of the U. S.

Bueau of Reclamation to appropriate water from Lake Berryessa to serve

existing and contemplated domestic and recreation development around the

lake, is also significant in establishing the criteria to be used in deter-

mining the amount of depletion that would result from a new appropriation.

The Bureau contended that the gross diversion shoiild be con-

sidered as a "direct \7rite0ff" against the 33,000 acre-foot reservation.

Tlius, the 33,000 acre-foot reservation for upstresmi appropriations would

be reduced by the total amount of the diversion soxjght in the application.

Lake Covmty protested this interpretation and contended that the reduction

shoul.d be chargeable on a consumptive use or net depletion basis. The State

Water Rights Board concurred with the position of Lal:e Coimty.

A joint study to determine the actual depletion of the water supply

to Lake Berryessa is now being made by the State V7ater Rights Board and the

U. S. Bureau of Reclamation. The study, which is expected to be completed

shortly, :n.ll help clarify the unappropriated crater supply sitiiation in

the Upper Putah Creek Basin.

The right to store up to 7,000 acre-feet annually of Drj'" Creek

water for use in supplying water needs in Collayomi Valley and Long Valley
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is dependent upon the findings of the State Water Rights Board. It was

assumed, as part of this study, that the necessar;v.r water rights -vriLll be

granted. The final decision, however, rests \n.th the State Water Rights

Board and a decision on this niost importajit matter should be requested

prior to the initiation of any additional detailed study of the Dry Creeli

Project.
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Collayomi Valley looking north. Dry Creek is shown in the
foreground and Dry Creek Cutoff Road is in the center of
the photograph.
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CHAPTER IV

General

The economy of Collayomi Valley and Long Valley is now dependent

primarily upon agriculture. However, development of the agricultural

potential has been inhibited by the lack of an adequately developed water

supply. Decision No. D 869 of the State Water Rights Board, in its place-

ment of a time limitation on the right to develop the water resources iu

the Upper Putah Creek Basin above Lake Berryessa, brought to a head the

need for an orderly program of local water development.

An adequate supplementa]. \ra.ter supply can be made available for

local use in the Collayomi-Long Valley area by construction of a dam and

reservoir on Dry Creek to store s\irplus winter runoff. The procedures used

to determine the amount of water that should be developed to supply present

and future water needs anticipated during the 50-year period following

project construction are outlined in this chapter. A more detailed expla-

nation is given in Appendix F, "Economic Analysis of the Dry Creek Project".

Project water requirements were based on two tj'pes of water use;

urban or domestic, and agricu-ltural. Urban water requirements were con-

sidered to be dependent upon the population served. TVgricultural water

requirements woiLld depend upon the type and aj?.ount of crops to be irrigated.

Area of Investigation

Legislation authorizing the investigation of the Dry Creek Project

statea that tlie study area, should include all of Collayomi Valley and Long

Valley. Consequently, the area of investigation was set up to encompass

tlie entire area prescribed for study by the Legislature.
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The area of invesi;i:.*al::'.o:i contains amro::±rx-tc~:y l6,f|-00 acres.

Iji orCier to facilitcite project pl.ciiurinC; this area v:xr. divided into 11

subimits c.z GJiovm on Plate 2, "I.ocp.tion of rJubuniir ".Jithj.n Area of Invei-ti-

Eation". A description of these ouoiiiiit;; is [riven in Table 3-

Land use and land clacsificatior; cui-^vreys vere rn.ade for the en-

tire area of invcsti:-ation. lanO. ur;.e data co.llected by reconnais fiance

field Kappin:;j durin3 I96O for Bulletin I!o. 99 vas considered to represent

present c>onditio;iG of devclopncnt; a,nd v.-aG used to dc'cennine the type,

location,. a,nd areal extent of irrif^ated; dry-far.aed, aiid urban lands. A

SVC uiiar;/ of present .land use, by subunits, for the area of investigation

is '^iven in Tabl.e ^^. Plate 3, "Land Use", shovs present land use vithin

the aa-ea of investigation.

Tlie classifictition of a2;riGultural ln,nds within the area of

inve3ti:2"^-"^i"-i^ '^'^- accoraplislied during IQol as part of a S'orvey conducted

under the Coordinated Stateiride Planning Fro^ram. A suiraary of the land

classification, by subunits, is giveii in Table 5« Plate h, "Land Classi-

fication", sliows the land classification vithin the area of investigation.

The synbo.i.s vised by the Department of Water Resources for identifying the

differeiit land classes and land uses are e:q5lained in Appendix L, "Extracts

from Department of Water Pesoiorces Standard Land Classification and Land

Use Legend"

.

Project Service Area

The project service areas described below are considered to be

representative only. The exact limits of these areas cannot be determined

until al.l the contracts for vrater service are executed.
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TABLE 3

DESCRIPTION OF SUBUI-IITS WITHIN
AREA OF ItlVESTIGATION

Subunit : Description 1/

2/
1 Outside MCTO -' and west of Dry Creek

2 Outside MCTTD, vest of St. Helena Creek and
east of Dry Creek

3 Within KC^.TD and west of Dry Creek

k Within MCVro and east of Dry Creek in Long Valley

5 Within MCWD, south of Middletovm and bounded by
Dry Creek, St. Helena Creek, and the city limits

6 Outside MCVro, within Middletoi-m city limits and
west of St. Helena Creek

T Outside MCWTD

8 Outside lAC'iTD and east of St. Helena Creek

9 Within MCTO, north of Middleto-\-ni and bounded by
Dry Creek, St. Helena Creek, and the city limits

10 Outside KCV.T), i-rithin Middletown city limits and
east of St. Helena Creek

11 V/ithin MCl'/D and east of St. Helena Creek in

Collayomi Valley

TJ The area of investigation was divided into subunits
""

using MCiTO, Dry Creek, and St. Helena Creek as

boundaries.

2/ Middletown County VJater District.
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TABIJ] k

PRESEirr (i960) LAJiD USE iffTiriri area of IITVESTIGATION

BY SUBUKITS
(in acres)

Land
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TABLE 5

CLASSIFICATION OF LAJTOS IffTHIN AREA OF INVESTIGATION
BY SUEUI'JITS

(in acres)

Land :
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Service Area

The service area contains approximately 5^700 acres and is

shoim on Plates 3 and ^i . A summary of the present land use within

this area is given in Table 6.

The criteria used in selecting the project service area

boundary were as follows:

1. Elevation of land - Lands which coiild not be
served by gravity flow from the reservoir were
excluded except for those lands where crops with
a payment capacity higher than that required to
more than cover the cost of developing and con-
veying the water could be produced.

2. Soil Conditions - Lands having adverse soil
conditions which would prohibit their use in grow-
ing the higher payment capacity crop vrere excluded.
These excluded lands have tight clay soils which
originated in the high-magnesiim serpentine rock
materials of the hills along the northern border of
Long Valley. Results obtained from fertilization
trials on irrigated pasture, soil borings, and
obse2r>/'ations by agricultural specialists indicate
that soils of this type •;'ri.ll support pasture \rit'h a
limited carrying capacity even under the best manage-
ment conditions. Althoijgh it is possible that an
intensive land reclamation program including such
practices as the use of chemical amendments, deep
ripping, and tilling could eliminate the limiting
soil conditions, for the pujrposes of this study
such a program was considered imeconomical.

Gross Project Service Area

Approximately U60 acres of land within the service area pres-

ently receive a full water supply either from ground water or direct

stream diversion and hence will not require project water. These

lands were deducted from the service area to arrive at the gross project

service area which totals 5,220 acres. The present land use within the

gross project service area is sho^m in Table 6 and the land classification

is given in Table 7.
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TABLE 6

PRESENT (i960) LAM USE WITHIN
PROJECT SERVICE AREA

(in acres)

Ijand use :



38 DRY CREEK PROJECT

TABLE 7

LAND CLASSIFICATION WITHIN
GROSS PROJECT SERVICE AREA

(in acres)

Land Class ^ Area

V l.^TO

vp 1,550

H 650

Hp 7^0

M 90

Mp lUO

Total 4,61+0

Present Urban Lands 170

Nonirrigable Lands 4lO

Total 580

GRAl'lD TOTAL 5,220

"17 Land classification symbols are defined
in Appendix D.
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Net Project Service Area

The net project service area contains approximately 3,500

acres and represents the amount of land that is projected to be under

irrigation with project water at full development. This area was

established by reducing the gross project service area by those lands

which would be utilized for roads, canals, farmsteads, and urban lands.

Table 3 of Appendix F shows the projected crop pattern in the gross and

net project service areas at full development.

Project Water Req.uirements

Agricultural Water Req^uirements

The method used to estinate the present and future agricultural

water requirements and attendant demands on the project was:

1. A future cropping pattern, considered indicative
of the t^'pes of crops adaptable to the lands in the
service area, was projected for the project service
area.

2. Unit farm delivery irrigation requirements for
each of the projected crops were derived.

3. The acreage projected for each crop was multi-
plied by the respective unit farm delivery irrigation
requirement. Office studies indicated that the
opportunity for reuse of applied water would compen-
sate for conveyance losses from the reservoir. Irri-
gation demands on the reservoir were, therefore,
asswded to equal farm delivery demands.

A sumDTiarjr of the estimated agricultural water demands for the

50-year period of analysis is given in Table 8 and shown graphically on

Figure 3. Unit water requirements ajid irrigation efficiencies for the

crops projected for the service area are given in Appendix F.
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TABLE 8

ESTIMATED PROJECT VJATER DEMAIMD

(in acre -feet)

Year of:
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Urban Water Reqtdrements

The present and future lorban water demands on the project will

consist of domestic use by the municipal and residential farm —'population.

Althovigh not all residential farms will be supplied from the Middletown

waterworks system, the domestic water use on residential farms was con-

sidered as part of the overall urban water requirement. The reasons for

treating residential farm domestic water use in this manner were:

1. That portion of the residential fann popu-
lation which does not obtain its domestic
water from the Middletown waterworks system
initially, may desire this service in future
years

.

2. Water for domestic use by the residentieil

farm population shovild be available on a
firm basis, regardless of whether it is

obtained from the Middletown waterworks
system or directly from the agricultural
distribution system.

3. Benefits attributable to domestic water
use on residential farms will exceed bene-
fits attributable to agricultural water and
will approximate the value shown for municipal
water.

^4^. The demand schedule and benefits for domestic
use on residential farms and in Middletown
are similar.

Urban or domestic water requirements were determined from the

product of the Middletown and residential farm population and the associated

per capita rate of use.

A summary of the estimated \arban water requirements for the 50-

year period of analysis is given in Table 8 amd shown graphically on

Figure 3* The per capita urban water req\iirements eind the popxilation

projections are given in Appendix F.

1/ A relatively large homesite, located in a rural environment, of which
a portion is devoted to irrigated agriculture.
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Water Shortages and Their Effect on Crop Yield

Droughty climatic periods will likely occur during the 50-year

project repayment period. In these years of low rainfall, two conditions

will affect crop yields. First, the annual winter runoff \Till not be suf-

ficient to fill Collayomi Reservoir, thus resulting in a less than normal

project water supply; and second, the portion of the crop -vrater require-

ment normally met by carryover soil moisttire and spring rainfall will be

reduced. The irrigation water requirements used in computing the agri-

cultural water demands were based on normal soil moisture and rainfall

conditions

.

To a degree, water shortages can be compensated for by increased

irrigation efficiency. In the case of an unusually severe water shortage,

where deficiencies might exceed 50 percent and thus cause prolonged physio-

logical damage and economic loss to perennial crops, a priority system for

allocating irrigation water could be established. Many irrigation districts

have established a system of this type wherein perennial crops are given

priority of water use over annual crops during dry years. To compensate

for this preferential treatment, water charges for perennial crops are

usually higher than for anniial crops.

Wo published data concerning the relationship between water

shortages and crop yields that can be applied directly to conditions in

the Collayomi and Long Valley area are available. However, discussions

with irrigation specialists and agricultural experts from the University

of California at Davis, indicated the following reductions in marketable

yield could reasonably be expected if a 50 percent seasonal irrigation

deficiency should occur following a period of adequate water supply.
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Crop Percent reduction in yield

Walnuts 10

Pears and Other Fruits 20

Vineyard 25

AJ.falfa and Pasture 50 -, /

Miscellaneous Field 25-50 -'

TJ Dependent on season of groirth. Early spring

crops vouJ-d be less affected than suiraiier

croTDS

.

Tlie size of the reservoir was deterinined by the relationship

beti/een the economic loss caused by a water s}:iorta2e and the increase

in cost of the project required to prevent this loss. Tliis procedure

is eiqplained in detail in Chapter VI, "Plan of Development".
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General

Tvro sections of the California VJater Code particiilarly relevant

to recreation, and fish and wildlife developnent in project planning are:

"Section 12581. In studying water development projects,
full consideration shall be given to all beneficial uses of
the State's water resoujrces, including irrigation, generation
of electrical energy, municipal and industrial consumption of
water and power, repulsion of salt water, preservation and
development of fish and wildlife resources, and recreational
facilities, but not excluding other beneficial uses of water,
in order that recommendations may be made as to the feasibi-
lity of such projects and for the method of financing feasible
projects.

"Section 12625. In determining the cost of any project,
damage to fish and wildJ.ife that \t±11 probably result must be
incltided in the amount of the cost."

Studies by the Department of Parks and Recreation and the

Department of Fish and Game were conducted as part of the overall project

formulation study which led to the selection of the proposed plan of

development

.

The findings and conclusions of these studies and their effect

are discussed briefly in this chapter and are described in more detail in

Appendix I, "Report on the Recreation Potential of Collayomi Reservoir by

the Department of Parks and Recreation", and Appendix J, "Comments and

Recommendations on the Dry Creek Project by the Department of Fish and Game",

Recreation

The Dry Creek Project will provide a limited opportiinity for

recreation development. The major attraction and probably the major rec-

reation use will occur as a result of the fishery potential of the reservoir.
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The Department of Parks and Recreation and the Department of Fish and

Game studied the potential recreation use projected for the project

based on the follo-id.ng three alternative schemes of fishery management:

1. V/armwater fishery only.

2. V/arm;vra,ter fishery plus an early season

trout fishery.

3. V/armwater fishery plus a prolonged simmer trout
fishery made possible by controlling the temperatiore

of the water i-ri.thin the reservoir.

The proposed onshore recreation features would be the same

regardless of the fishery management scheme selected. Scheme nxmiber one

would provide for warrav/ater fishing only. Scheme number two has the added

advantage in that it would provide trout fishing during the early summer

months. In order to provide satisfactory angling mider this scheme, it

would be necessary to stocl-: the reservoir annually \d.th catchable sized

trout. To prolong the summer trout fisher;^'', as proposed in scheme niJiriber

three, the installation of a variable stage outlet tower or similar device

for controlling the water teraperature in the resei^oir would be reqiiired.

The capital cost of developing onshore recreation facilities

is estimated to be about ^550^000 —
' . The average annual equivalent cost

woul.d be approximately $21,380 -^ , The Departm.ent of Fish and Game has

estimated under scheme number two that an additional e:q)enditure of .']^10,000

ann\ially would be needed to stock the reservoir with catchable sized trout.

Costs, in addition to those associated with onshore recreation facilities,

would be required to constru.ct, operate, and maintain the more elaborate

outlet works necessary'' under scheme number three.

1/ These costs reflect the standards of construction employed 'by the
Department of Parks and Recreation. A breakdo^m of costs is given
in Appendix I.
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The estimated annixal recreation use by decades for each of the

three schemes and a proposed land use and acquisition plan of the recre-

ation areas are included in Appendix I.

In order to determine the niagnitude of benefits attributable to

recreation, scheme number 2 was analyzed. Appendix F shows the average

annual recreation benefit under this scheme would be $26,960. A value

of $0.50 per visitor-day was used to conform with Department policy in

place of a lesser value computed by the modified Trice-Wood Method. Rec-

reation benefits attributable to the other two schemes were not analyzed

in this detail; however, they can be readily evaluated by conrparison with

scheme number two.

Reservoir Size and Recreation Development

The topography in the area of the reservoir is generally steep.

Thus, suitabD.e lands available for recreation use adjacent to the reservoir

lirait both the number and extent of recreation sites. Figure h shows the

gross reservoir storage capacity in acre-feet, plotted against the develop-

able recreation land in acres. It can be seen that as the reservoir size

increases, lands available for recreation use decrease.

The benefits per acre-foot of storage for both agricultioral and

domestic use exceed the benefit per acre-foot of storage for recreation

use. Tlierefore, to maximize net project benefits, the initial increment

of reservoir storage developed was allocated to agricuJLtiiral and domestic

uses. The amount of active reservoir capacity required to optimize these

uses was estimated to be 6,000 acre-feet. By providing 6OO acre-feet for

dead storage, the gross capacity of the reservoir was established at 6,600

acre-feet. Since construction of a reservoir larger than 6,600 acre-feet
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would decrease the developable acreage and, hence, the benefits attrib-

utable to recreation, the optimu!:i reservoir capacity to provide for al].

project purposes (agriculture, domestic, recreation) would be 6,600 acre-

feet.
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Fish and Wildlife

Fishery

At the present time there is an estimated average trout density

of 211 harvestable fish per stream mile in Dry Creek above and below the

damsite. The reach of stream extending from the upper edge of the reservoir

to the confluence of Dry Creek with Putah Creek was estimated to have the

ability to support 312 angler-days of fishing annually.

No attempt was made in the project studies to provide reservoir

releases which would maintain the trout fishery below the damsite \inder

project conditions. Releases from the reservoir required to support a

fishery in this reach would be sizable and woxold necessitate increasing

the reservoir storage by an amount equal to the sum of the releases made

dioring the critical dry period. The cost of this increased storage, and

the resvilting loss in recreation benefits caused by inxindating developable

recreation areas adjacent to the reservoir, dictates that the best scheme

of development would include a fishery in the reservoir rather than downstream.

The existing fishery potential of the area would be advanced under

any of the three schemes of development suggested by the Department of Fish

eind Game. Inclusion of a 600 acre-foot dead storage pool will provide a

wannwater fishery in the reservoir which will more than compensate for the

loss of fishing in the reach of stream below the damsite. Annual fish

planting costs and estimated annual angler-use figures are given in Appendix J.

Wildlife

Construction of the project will have an adverse effect on the

wildlife in the area. The detriment to wildlife other than deer was con-

sidered to be minor and the monetary value was not estimated.
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Recent land ovraership changes have eliminated public deer

hvmting opportxuiities in the area. Prior to these changes, an estimated

195 hunter-days of annual use occurred in the Dry Creek Drainage Basin.

At present, the proposed reservoir area supports a population of about

19 deer.

The project plan of development includes a water distribution

system which would ring much of Collayomi Valley and Long Valley at an

elevation of approximately 1,200 feet. Nearly 15 miles of this system

would consist of an open, concrete-lined canal. This canal will bisect

the deer range by separating the shelter of the wooded slopes from the

open grazing lands which lie below the proposed alignment.

While the canal is not expected to present a threat to adult

deer, the Department of Fish and Game is concerned about the possible

loss of fawns from drowning. Without further study, it is not possible

to indicate the sections of the canal which might be dangerous. However, a

study of this problem is being conducted by the Department of Fish and

Game ajid the results should be available in the near future. For the

present, it was assumed that only the initial canal section carrying the

maximxim releases would require fencing. This section would extend from

the outlet of the dam to the first concrete pipe lateral, a distance of

3,500 feet.

To compensate for the loss of the grazing range in the reservoir

area, the Depgirtment of Fish and Game proposes that access be provided to

other public lands in the area. Two parcels of public domain lands,

totaling about 4,1+00 acres, are located in the Mayacmas Mountain Range west

of the project. This land is presently isolated from use by the public

because of lack of access.
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The U. S. Bureau of Laind Management has indicated a willingness

to construct and maintain access roads to these areas if adequate rights-

of-way can be sectired. The cost of a 60-foot right-of-way for the 2.7

miles of road needed to gain access to the public lands and the cost of

fencing the initial caxial section was included as part of the project

costs as required by Section 12625 of the California Water Code.

Project Recreation Costs and Benefits

The plan of development as proposed in this report does not

include benefits or costs attributable to recreation use and development.

The reasons for excluding these factors are:

1. The type of fishery maneigement scheme to be
included as part of the plan of development
should be decided by the local agency respon-
sible for the construction and operation of

the project.

2. The scheme selected will determine the bene-
fits and costs involved.

3. The scheme selected will have no effect on

the physical feat\ires of the Dry Creek Project
as outlined on Plate 5, "Plan of Development".

k. The scheme selected must have a benefit -to-
cost ratio of at least 1:1 to be considered
economically justified. Therefore, the overall

plan of development will remain economically
justified regardless of the scheme of rec-

reation development selected.

Watershed Protection and Flood Prevention Act

Recent legislation has permitted greater participation by the

Federal Government in developing recreation for projects financed under

Public Law 83-566, as amended. Section IO3 of Public Law 87-703, approved
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September 27, 1962, provides for federal cost sharing for public rec-

reation or fish and wildlife development in Public Law 83-566 projects.

The U. S. Soil Conservation Service is responsible for the administration

of PL 83-566 and establishment of policy concerning project eligibility,

cost sharing, and evaluation of benefits. Selection of a fishery manage-

ment scheme and plans for a recreation development should be coordinated

with this agency if financing under PL 83-566 is pursued.

Davis -Grunsky Act

There is a possibility of obtaining a grant under the Davis

-

Gr\msky Act for fishery and wildlife enhancement associated with the overall

plan of development. This possibility shoiild be investigated further if

fishery management and associated reservoir recreation facilities are in-

cluded as a part of the project.
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CHAPTER VI

General

In previoxis sections of this report, information was presented

covering (l) the need for a supplemental water supply, (2) the avail-

ability of water for development, and (3) the amoiuit of supplemental water

required to meet the projected requirements. The project, as described

in this chapter, will provide the necessary siapplemental water supply for

the service area. The major components of the project consist of a dam

and reservoir to store surplus winter flows, and a distribution system

to convey the water to the service area.

The rinni will be an earthfill structure located on Dry Creek in

the SW l/h of Section h and the WW l/h of Section 9, TION, R7W, MDB&M, at

an approximate streambed elevation of l,l68 feet, USC&GS Datim. Gross

storage capacity in the reservoir will be 6,600 acre-feet at normal water

svirface elevation of 1,282 feet. An inactive pool of 6OO acre-feet will

be provided for debris and silt storage and preservation of fishlife.

The distribution system will consist of lined csmals axid pipe-

lines for delivery of agricultural water to the farm headgates and domestic

water to the Middletown water system. Conduit capacities range from a

maximum of U5 second-feet at the dam outlet to a minimxjm of 1.0 second-foot.

The location of the project and a plan view of the principal

features are delineated on Plate 5, "Plan of Development".

It should be noted that while the studies leading to the proposed

plan of development are considered adequate to establish engineering and

financial feasibility, the location of particiilar featvires and their final
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designs and costs may differ somewhat from the values determined in

this study. This is particularly true of the distribution system where

the desired result can be achieved by various combinations of sizes and

alignments of canals and pipelines. The layout of the distribution

system, dam and reservoir, and the designs shown for these features are

presented only for the purpose of illustrating the engineering practi-

cality of the project suid to obtain representative costs.

Sizing of Project Feattrres

Reservoir sizing, and consequently reservoir capacity, is inter-

related with the type and efficiency of the distribution system. As an

example, an xinlined system having large conveyance losses would require a

greater reservoir yield than would a lined system. Furthermore, the hesul

needed to effectively operate a gravity distribution system is a factor

in establishing the elevation of the minimxmi pool of the reservoir.

Distribution System

The layout of the distribution system was made using USGS quad-

rangle maps and the latest available information on property and ownership

lines. Because of the length of the system and the relatively small flows

involved, a lined system was selected to minimize conveyance losses. It is

possible that short reaches within the canal system could be unlined. This

can be determined by tests of the soil characteristics prior to construction.

The criteria used in determining the canal and pipeline capacities

were:
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1. Capacity of the system must be capable
of carrying peak agricultviral water
requirements

.

2. Domestic water will be delivered to the
municipal water agency in Middletown
dxiring periods of offpeak use of the
conveyance system for irrigation purposes.
This agency will have to provide sufficient
holdover storage so that water csji be
delivered to the users on a domestic demand
schedule

.

3. The pipeline to Middletown will convey water
for both domestic use and agricultural use.
This pipeline was sized large enough to carry
the 50-year domestic water requirement since
this demand will exceed the peak agricultural
demand in the reach.

4. All lands, with the exception of those in
the southern portion of Long Valley and
Collayomi Valley, will be served by gravity
flow.

Data presented in Table 9 were used to estimate the design capa-

cities of the various reaches and laterals. The table, which relates

irrigated area in acres and required conduit design capacity in second-

feet, was derived to satisfy the characteristics peculiar to the service

area. Some of the factors taken into consideration in deriving this table

were the service area cropping pattern, assumed irrigation practices, and

estimated water costs.
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TABLE 9

ESTIMATED CANAL AND PIPELINE DESIGN CAPACITIES

Irrigated area Required conduit design capacity

in acres in second-feet

0-20 0.5
20-iK) 0.7
1+0-60 1.0

60-90 1.^

90-120 1.8
120-160 2.1
160-200 2.5
200-240 2.8 ,

240-1000 A/80 y
1000-up A/100 y

YJ "A" = area served in acres.

Using the criteria shown in Table 9 and information given in

Appendix F, the maximum release required from the reservoir vas conrputed

to be about 45 second-feet. Conveyance losses in the system were assxnned

to equal usable return flows. Irrigation demands at the farm headgates

were, therefore, equal to reservoir releases.

Reservoir

A method commonly used to determine optimvmi reservoir capacity is

based upon the allowable water deficiencies in a dry year. Under this method,

the reservoir is operated for the selected historicsuL period ajid the res-

ervoir size is assumed to be optimized when water shortages equal the limiting

values chosen.

The main drawback in applying this method is the difficulty of

selecting the proper allowable water deficiency. Permissible deficiencies

are dependent on many factors, such as the type of crops grown and the

frequency and magnitude of deficiencies. Atten5)ts to apply a broad criterion
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to a partic\alar service area often fail to take into accoxmt the physical

ajad economic characteristics pecxiliar to that area.

A more logical method of establishing permissible deficiencies

is to determine the effects of water shortages of various magnitudes on

net project income and from this, the justifiable expenditure required to

prevent or decrease these shortages. This method was used in sizing

Collayomi Reservoir.

For nonindustrial cities such as Middletovm, water shortages

at infrequent intervals (every 15 to 20 years) can us\ially be tolerated.

The rationing of water for car washing, lawn watering, and other non-

essential uses will not cause axi appreciable economic loss, although the

inconvenience is iindesirable. Since the additional project costs required

to ensxire a firm water supply are easily within the payment capacity of

the urban water \isers, it was assumed that no urban water deficiencies

would be allowed.

The maximum allowable water shortage for irrigated crops is,

as previoiisly stated, primarily dependent upon the economic effect of the

shortage. The economic analysis to establish the allowable water shortage

for irrigated crops was based on the assumption that: (l) the decrease

in net returns to agricultxire resulting from a water shortage is an economic

loss attributable to that shortage, and (2) the reservoir size will be

optimized when the increment of cost to reduce water shortages by increasing

reservoir storage equals the increment of economic loss caused by the water

shortages.

A study to determine the optimum size of CoJlpyomi. Reservoir was

accomplished as follows.
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A cost curve showing the variation in capitalized cost with

storage in Collayomi Reservoir was derived. This is shown as Curve A

of Fig\ire 5. The capitalized cost includes the present worth of the

annual operation and maintenance costs during the 50-year repayment period.

Operation studies were run for gross reservoir storage capacities

of 6,100, 6,600, and 7,200 acre-feet during the estimated project water

requirements for the 50-year repayment period. Inactive capacity was 600

acre-feet in each case. The available water yield was evaluated using

the 50-year sequence of historical flows in Dry Creek from I906 through

1955. Selection of the 50-year flow sequence was based on the assumption

that the sequence chosen shovild be such that the present worth of economic

losses to the project, caused by a shortage of water diiring dry years,

would be a maximum. Under this approach, it is possible to determine the

effect on a project should the severe historical conditions recur. The

water shortages occurring for each of the three reservoir sizes are

summarized in Table 10.

The economic loss, or reduction in net farm income resulting

from a water shortage, was then computed in the following meumer.

A curve relating economic loss in dollars per acre -foot of agri-

cultural water shortage to water shortage in percent of normal supply for

agricvilture was developed. Economic losses were derived assuming that per-

ennial crops would have a higher priority for water d\iring drought periods

than would annioal crops. Using data relating water shortage and economic

loss as shown in Table 10, the aggregate economic loss during the 50-year

repayment period was computed for gross reservoir capacities of 6,100, 6,600,

and 7,200 acre-feet. To allow a direct comparison with project costs, the

aggregate economic loss was converted to present worth assuming a 3 percent

interest rate. These data are summarized in Table 11. A graphic presentation
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TABLE 10

ESTIMATED WATER SHORTAGES DURING 50-YEAR
REPA]fMENT PERIOD AT VARYING RESERVOIR CAPACITIES

(in acre-feet)

Project
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TABLE 11

ESTIMATED AGGREGATE ECONOMIC LOSSES DUE TO

WATER SHORTAGES DURING 50-YEAR REPAYMENT PERIOD
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of the variation of the aggregate economic loss with gross reservoir

capacity is shown as Curve B in Figure 5^

If Curve A smd Curve B of Figxxre 5 are plotted to the same

scale and combined as shown by Curve C, the optimum reservoir size can

readily be determined. Curve C shows that for gross reservoir sizes

greater than 6,600 acre-feet, the cost of reducing the deficiencies ex-

ceeds the economic loss caused by the deficiency. This curve also

indicates that for gross reservoir sizes less than 6,600 acre-feet, the

cost of preventing or decreasing the deficiencies is less than the economic

loss caused by the deficiency. The optimum gross storage capacity, there-

fore, was determined to be 6,600 acre-feet.

A monthly operation study of Collayomi Reservoir for the 50-yeeir

period of analysis, along with schedules of project water demand for res-

ervoir evaporation, is given in Appendix G, "Monthly Operation Study of

Collayomi Reservoir"

.

In addition to the above described analysis, a check was made

on the capability of the reservoir to satisfy demands for water under the

most severe combination of demand and deficient water supply. This sit-

uation would occur if demands as projected for the 50'th year of project

life were to occxir under conditions of water supply experienced in the

critical dry period, 1928 through 193^4-.

Assvmiing a firm supply is maintained for urban vises, a shortage

of about 51 percent in the supply for agricultural use would occur in 1931*

Shortages of about 5 percent in 1929 ajid in 1934 would also be experienced.

As noted in Chapter IV, "Land and Water Use", crops of the type projected

for the service area can tolerate a shortage in water supply of this magnitiode.
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The criteria established for deliveries of agric\altxiral water

from the State Water Project permits similar shortages diiring critically-

dry years. The permissible shortages are a maximiaii of 50 percent in any

one year and a maximum of 100 percent of one year's supply in any series

of T consecutive dry years.

Design Criteria eind Scope

Mapping

A map of the dam and reservoir area to a scale of 1:3600 with

a contour interval of 10 feet was prepared from aerial photographs. This

map was used for the layout of the dam and related features and for deter-

mining embanlanent and excavation quantities.

Geology

The geologic investigation conducted for GoJlayomi Dam and

Reservoir consisted of surface mapping, drilling the dam foundation and

borrow areas, laboratory soil testing, and seismic surveying. On the basis

of resiolts obtained from this program the damsite is considered suitable

for the construction of a 129-foot high earthfill structure.

Three core holes were drilled along the axis of the dam and water

tested. The tests showed the rock to be rather tight, and leakage is not

expected to be a problem.

Some silting of the reservoir will occur, but due to the character-

istics of the drainage area, the rate is expected to be low and of minor

consequence

.
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An adequate svrpply of impervious material is available within

3,000 feet of the damsite. Stream gravels can be obtained along Putah

Creek about 3 miles to the northeast. Riprap and rockfill materials can

be quarried at Dog Rock about l-l/2 miles to the vest.

Appendix E, "Engineering Geology of Collayomi Dam and Reseinroir",

presents detailed geologic information on the damsite, borrow areas, and

reservoir.

Distribution System

The distribution system will consist of approximately 15 miles

of concrete lined cemals and 12 miles of pipeline. The system will ring

much of Collayomi Valley and Long Valley at about the 1,200-foot elevation.

A typical canal section is shown on Plate 5« The section was

kept essentially constant throughout the system for ease of construction.

The canal will have a bottcan width of 2 feet, l-l/2 to 1 side

slopes (l.5:l), and will be concrete lined to 6 inches above the maximum

waterline. The depth of water will vary frcan approximately 0.75 feet to

2.0 feet depending on the canal reach and the capacity required.

Concrete pressure pipe was selected for use as a typiceuL pipe-

line system and to obtain representative costs. Pipe sizes varied from

6 inches to 36 inches in diameter.

Dam and Related Features

An inactive pool of 6OO acre-feet was provided in Collayomi

Reservoir. This amount was deemed sufficient to allow for sedimentation

during the economic life of the project. It will also provide the nec-

essary head to allow irrigation of most of the lands within the project
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service area by gravity flow, as well as maintain a pool for the preservation

of resident fishlife during periods of extreme drawdown.

The dam will be 129 feet high with a crest length of 1,285 feet,

and a crest width of 20 feet. Due to the availability of ioipervious material,

an earthfill structxire was chosen for this site. Stability analyses for

various conditions, including a seismic force of O.lg, were applied. Side

slopes of 3:1 upstream and 2.5:1 downstream were found to be adequate.

HorizontaQ. and verticeil drains should be provided in the fill materieil to

control and alleviate seepage forces in the downstresim portion of the dam.

The total volume of fill will be about 1,225,000 cubic yards.

The probable maximum flood at the Dry Creek site was estimated

to have a peak flow of 12,000 second-feet. Flood routing studies show that

passage of the probable maximum flood through Collayomi Reservoir will re-

duce the peak flow through the spillway to about 10,000 second-feet.

The spillway will be excavated around the left abutment and will

discharge into Dry Creek below the toe of the dam. Control will be provided

by a concrete ogee weir having a length of 50 feet. Lining of the entire

spillway chute is reccamnended. A stilling basin was provided at the end

of the chute to reduce the velocity of the water and prevent scour and

erosion of the creek bed. The maxlmvmi surcharge head on the weir will be

Ik feet, leaving a freeboard above maximum water level of 1 foot.

The outlet works at the dam will consist of a 36-inch diameter

reinforced concrete pipe placed in a trench on bedrock in the channel.

Emergency shutoff of the pipe will be provided by a hydraulically operated

slide gate contained in a submerged intake structure located just upstream

from the dam. Releases from the reservoir for agricultural and urban use
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will be controlled by a 30-inch hollow jet valve, discharging into a

concrete stilling basin located along the right abutment just below the

dam. From the stilling basin, releases will enter the distribution system

for delivery to the service area. The general plan and typical sections

of the dam, spillway, and outlet works are shown on Plate 6, "Collayomi

Dam".

Project Costs

The initial capital cost of the Dry Creek Project was estimated

to be $3,359,700. Of this amount, $2,^71,700 would be for the dam and

reservoir and $888,000 for the water distribution system. A detailed cost

estimate of the dam and reservoir and the distribution system is given in

Appendix H, "Estimated Capital Cost of the Dry Creek Project".

Operating the Project

A coordinated plan of operation should be formulated if optimum

use of the project is to be realized. A plsmned irrigation schedule will

enable maximum efficiency to be obtained from the distribution system.

Sale of urban water by contract to the m\anicipal water district in Middle

-

tovm will probably be on a firm yield basis. This will require that siif-

ficient water be kept in the reservoir to assure an adeq\iate urban supply

during the dry years. Since severe agricultural water shortages will

occur d\iring exceptionally dry yesurs, it may be advisable to have a plan

for sllocating water during such periods. Many irrigation districts give

priority to the irrigation of perennisil crops during droughty years. Other-

wise, a possibility exists that these crops may siiffer prolonged damage due

to irreversible physiological effects.
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CHAPTER VII

Project Benefits

Benefits attributable to the Dry Creek Project will be derived

from two soiirces; the sale of water for irrigation of agricultviral lands,

and the sale of water for urban use. Primary benefits will also accrue

from recreation use in the reservoir sirea if the necessary facilities

are provided.

Project benefits were evsiluated based on long-term projections

of agricultural and urban development. These projections ajad the estimated

project benefits are shown in detail in Appendix F.

It should be noted that the benefits, as derived in this report,

were not developed using standard Department of Water Resources criteria.

Rather, they are based on the criteria used by the U. S. Soil Conservation

Service for evaluating projects to be financed under Public Law 83-566,

as amended. The project was analyzed using Public Law 83-566 criteria in

compliance with a resolution i/ by local interests stating their intent to

seek financial assistance under the Watershed Protection and Flood Prevention

Act.

The primary difference in the economic criteria of the two agencies

is the method used to compute agricultural benefits. These benefits, under

the criteria followed by the U. S. Soil Conservation Service, are considered

to equal the increase in net farm income resulting from provision or improve-

ment of a water supply, and includes the benefit derived from the enhanced

opportunity for exercise of managerial skill. The standard criteria used

TJ Letter of Resolution, Dry Creek Project, Appendix A.
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by the Department considers benefits attributable to agriciolture to equal

the increased return to land and water, and does not consider the increased

return to management as a direct project benefit.

Agricultural Benefits

Agricultural benefits were derived by eval\xating the difference

in net income under dry-fanned and irrigated conditions. The net income

was that amount remaining after growing, harvesting, and all other production

costs, exclusive of water, land emd majiagement costs, were deducted frcm the

gross value of production.

The historical agricioltural crop prices and yields used in the

econcmic emalysis were based on the weighted avereige prices reported in the

anppqi reports of the Agricultural Commissioners of Lake and Napa Covmties

for the base period 1952-56, inclusive. Prices were fiurther adjusted by

the use of the U. S. Department of Agricultxire long-term projected "Prices

Received and Prices Paid" indicies to reflect the net income over the 50-

year period of analysis.

The projected yields are based on historical avereiges with slight

adjustments made according to the types of land projected for a particular

crop. In some cases, the projected yields are higher than the historical

yields because of these adjustments. Consequently, the net income frcm

the project woiild be slightly greater than if it were derived on the basis

of historiceJ. yields.

Urban Benefits

Benefits associated with the development of an urban water supply

are normally based upon the concept of vendibility, limited by the least
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costly alternative soiirce. Since there was no practical or feasible

alternative source of urban water, benefits were computed on the basis

of vendibility.

Residentieil Farm Benefits

Project benefits attributable to residential farms were not

computed as a separate category. Water \ised on residential fsjnns will be

for both agricult\iral and domestic water purposes. The water used to

irrigate agricultureil crops was assumed to provide an average benefit per

acre-foot equal to the overall agricultiiral benefit per acre-foot derived

for the project service area. The domestic portion of the water require-

ment was credited with having the same average benefit per acre-foot as

the water provided for virban vise in the Middletown area.

Recreation Benefits

Project benefits, as shown in this report, do not include bene-

fits attributable to recreation use. The effect of recreation on the

project was covered in Chapter V, "Recreation, Fish and Wildlife".

Intangible Benefits

Many intangible benefits attributable to a project are not sus-

ceptible to monetary measvirement an:l are not included in the coniputation

of project benefits. These benefits incliade such effects as improvement

of water quality, reduction of fire insurance rates resulting from im-

proved fire protection, and the improvement of aesthetic valiies from

watering of lawns and park areas,

Middletown does not have a public water system eind is supplied

from private domestic wells which often serve severed dwellings . Some of
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the shallow wells in town go dry in the summer months, and, in such cases,

water is generally obtained from a deeper neighboring well. A major dis-

advantage of the present system, in eiddition to its unreliability, is

the potentially dangerous problem of water pollution. The town does not

have a municipal sewerage system, relying instead on home septic tajiks.

There is some concern by health authorities over the possible cont€uaination

of the domestic water supply if these methods of sewage disposal and water

supply are allowed to continue. With an adequate, dependable water supply,

a modem municipal waterworks system coiild be constructed in Middletown.

This would enable the community to maintain safe public health and fire

protection standards.

A summary of the primary benefits attributable to the Dry Creek

Project is given below.

Type of benefit Total for 50-

year period
Present ,

worth y
Average annual
equivalent

Irrigation

Net income with project $15,128,i<-70

Urban

Domestic water sales 8^^4.^000

Subtotals $15,972,^70

Less net income
without project

Net emnual increase in income

Less associated on-farm operation
and maintenance costs 2/

Net annual benefits from project

$6,380,380 $248,000

342,500 13,320

$6,722,880 $261,320

22,tA0

$238,880

5,250

$233,630

17 Adjusted to long-term prices paid to prices received index.

2/ Inclxides cost of on-farm land leveling, irrigation system, land
drainage and fencing. Associated capital costs have already been
included in initial crop b\idget ajieilysis.
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Economic Justification

A project is considered to be economically justified when benefits

accruing to the project exceed the costs incurred in its design, construction,

operation, and maintenance. If the project is a multi-piirpose project, each

separate purpose must provide benefits at least eq\ial to its cost. The

comparison of the benefits and costs is conmonly expressed as a benefit-

to-cost ratio.

A comparison of the total primary project benefits, which have an

average annual equivalent valiae of $233^630, to the total project costs,

which have axi average annual equivalent value of $1^3,000, indicates that

the Dry Creek Project wovild have a benefit-to-cost ratio of 1.6 to 1. The

project, therefore, can be considered economically justified.

Benefits evalxiated for this project include only primary benefits.

Primary benefits are those that can be measiired in monetary terms, whereas

intangible benefits, although real, cannot be measured. Since intsingible

benefits are not reflected in benefit-cost ratios, the ratio as shown above

should be used as a guide and not considered the only criterion on which

to measure the worth of the project.

Cost Allocation

Project costs can be grouped into two categories: (l) the cost to

be paid by the local water users, and (2) the cost to be paid by the Federal

Government. This cost sharing featxire is one of the provisions of the

Watershed Protection and Flood Prevention Act (Public Law 83,566, as amended).
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The share of the project costs allocated to the Federal Government

is nonreimbursable. A loan carrying a 3 percent interest rate can be re-

quested from the U. S. Farmers Home Administration to finance the portion

of the costs to be paid by the local water users.

The proportionate use of facilities method, which is utilized

by the U. S. Soil Conservation Service, was used to allocate project costs.

A summary of the allocated capital and annual costs is given in Tables 12

and 13.

Financial Feasibility

Financial feasibility relates financial costs to project revenues.

A project is financially feasible if: (l) the beneficiaries are ready,

willing, and able to pay the reimbursable costs for project products euid

services within the repayment period; (2) sufficient capital is authorized

and available to finance construction to completion; and (3) estimated

revenue to be derived dxoring the prescribed repayment period is sufficient

to cover reimbursable project costs.

The portion of the total project cost to be repaid by the water

users is dependent upon the type of financing that will be used. As pre-

viously stated, the project was analyzed on the assumption that it would

be financed under the "Watershed Protection and Flood Prevention Act",

Public Law 83-566, as amended. The allocation of project costs was made

vising criteria provided by the U. S. Soil Conservation Service, the eigency

responsible for the approval of projects seeking financing under Public

Law 83-566.



ECONOMIC ANALYSIS 73

TABLE 12

SUMMARY OF THE ALLOCATED CAPITAL COST
FOR THE

DRY CREEK PROJECT

Feature

Agriculture
Federal
cost

Local
cost

151^
Total

Domestic
Local
cost
(100^)

Grand
total

Dam and Reservoir i/ $1,138,600 $1,185,000 $2,323,600 $11+8,100 $2,1+71,700

Distribution System

Agriculture 1+08,700 425,^00 834,100 — 83l+,100

Domestic — — — 53,900 53,900

TOTAL $1,51+7,300 $1,610,1+00 $3,157,700 $202,000 $3,359,700

T7 91+ percent of total cost allocated to agricxilture

.

Federal cost (nonreimbvursable) = $1,5^7,300

Local cost (reimbursable) = $1,812,1+00

Total Project Cost = $3,359,700
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TABIJE 13

SUMMARY OF THE ALLOCATED AMUAL COST
FOR THE

DRY CREEK PROJECT

Item

Ag3
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The total amount of the allocated capital costs to be repaid

by the local interests was computed to be $l,8l2,400. In addition, local

vater users will be required to pay the costs of operating and maintaining

the project. The total annual costs to be borne by the local water users

is $82,900.

Siifficient revenue cein be obtained during the 50-year repayment

period from the sale of project water to cover the reimbursable project

costs. AlthoiAgh in actual practice revenue will probably be derived from

a combination of water sales and other charges, for the pvuTJOse of demon-

strating the financial capability of the project the assumption was made

that total project revenue would be obtained entirely from water sales.

A 50-year repayment schedule, based on a water charge of $lU.25 per acre-

foot for irrigation water and $^40.00 per acre-foot for dcsnestic water is

included in Appendix F.

Project Financing

As requested by the local interests, the financial studies for

the Dry Creek Project are in accordance with the requirements set forth

\mder Public Law 83-566. A brief description of this law and the steps

necessary to obtain authorization for construction are given in Appendix K,

"General Description of the Watershed Protection and Flood Prevention Act"

.

There are, of course, other methods of financing available for

water development projects. A general discussion of existing methods for

financing water development projects was presented in Bulletin No. 99* A

brief summary of this material, describing other possible methods of finan-

cing, is presented below. Those methods of financing deemed impracticable
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for the Dry Creek Project, such as private financing, state participation,

and loans for other than recreation and fish and wildlife facilities are

not included.

Federal Programs

Public Facility Loans . Public Law 84-3^4-5, as amended,-^ authorizes

the Administrator of the United States Housing and Home Finance Administration

to purchase secvirities or make loans to public agencies to finauice a project

essential to public health and welfare where credit is not otherwise avail-

able on reasonable terms. Priority is given to applications of coramxmities

of less than 10,000 inhabitants for construction of basic public works for

municipal pvirposes. .

I

In formulating the plan of development for the Dry Creek Project,

the projected water needs for domestic use in Middletown were considered to

represent a demand for project water. Revenue which coiild be realized from

the sale of this water was used in analyzing financieJ. feasibility. At

present, Middletown does not have a municipal waterworks system. Construc-

tion of a system by the commxmity will be necessary if domestic water is

to be obtained from the project. Financial assistance for construction of

this system can probably be obtained under Public Law 8^4-345.

Small Reclamation Project Act , Public Law 84-98^4- provides assistance

to small irrigation projects. Although the project meets the general re-

quirements, and financing could be obtained imder this program, local interests

have indicated a preference for an alternative method of financing. 1

IT 69 Stat. 6h2-6i^.
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Central Valley Project . The U. S. Bureau of Reclamation vill

submit a report to Congress in I965 seeking authorization and appropri-

ations for extension of the West Sacramento Valley Canal Unit, a lonit of

the federal Central Valley Project. The Bureau, through an agreement

with local interests in Lake Covinty, has agreed to include an analysis

of a project on Dry Creek to serve Collaycmi and Long Valleys in their

report. If authorized, the project will he part of the Central Valley

Project. Purchase of water would be by contract with the Bureau.

State Programs

Grants . Under the Davis-Grunsky Act, grants may be made for

that portion of the cost of a dam and reservoir properly allocated to

recreation, or to the enhaxicement of fish and wildlife. Consideration

given to obtaining financial assistance by this means emd the assumptions

made governing these considerations are covered in Chapter V, "Recreation,

Fish and Wildlife".
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RESOLUTION No. 61+-B.F.C.

BOARD OF DIRECTORS, COUNTY OF LAKE,
LAKE COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT

RESOLVED by the Board of Directors of the Lake Coimty Flood Control

and Water Conservation District of Lake County, California, that it Finds,

Determines, and hereby Declares THAT:

1. The Department of Water Resources of the State of California

has been studying the Upper Putah Creek Basin and the Middletown Reservoir

site in particular; and

2. The Lake County Flood Control and Water Conservation District

has requested certain studies in the above stated basin and that these

studies include the financial feasibility of the project.

3. This Board, therefore, requests that the Department of Water

Resources of the State of California investigate the financial feasibility

according to Public Law 5^6, as amended.

h. This Resolution was passed by the Board of Directors of the

Lake Coimty Flood Control and Water Conservation District at a regiilar

meeting thereof on February 10 , I96U, by the following vote:

AYES Supervisors: Earle W. Wrieden, Donald M. Griner

Lloyd J. Hamilton, Wallace G. Price

NOES: None

ABSENT: Supervisor Arbis D. Shipley

/s/ Earle W. Wrieden
Chairman of said Board

ATTEST: James L. Shinn
County Clerk & ex-officio The within instrument is a correct copy

of the original on file in this office.

ATTEST:

Clerk of said Board. Feb. 11, 196^+

James L. Shinn

BY /s/ Helen M. Bogess County Clerk and ex-officio Clerk of the

Deputy Board of Supervisors of the State of

California in and for the County of Lake.

By Helen M. Bogess
Deputy Clerk
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Jiily 6, 1962

STATEMENT BY THE LAKE COUNTY FLOOD CONTROL

AND WATER CONSERVATION DISTRICT

TO: California Water Commission

RE: Bulletin 99, Reconnaissemce Report on Upper Putah Creek
Basin Investigation

The Board of Directors of the Lake County Flood Control and

Water Conservation District wishes to thank the Commission ajid the

Department of Water Resources for the opportunity to appear and to

present its comments on Bulletin 99^ "Reconnaissance Report on Upper

Putah Creek Basin Investigation"

.

This report vas authorized by the Legislature in I96O. The

appropriation of funds to the Department for this investigation was

vigorously supported by the Lake County Flood Control and Water Conservation

District, as well as by the Napa County Flood Control and Water Conservation

District. There was some objection of the appropriation of this money

and as a result the total funds available were significantly less than

had been requested. We believe the Department has done a highly commend-

able service in preparing such an excellent report with such a limited

budget

.

The significance of this report and its importance to the Upper

Putah Creek Basin can only be appreciated when the report is read in the

light of Decision No. 869 of the State Water Rights Board. In this de-

cision, the Water Rights Board granted permits to the United States Bureau

of Reclamation for appropriation of water from Putah Creek for the so-

called Solano Project. A major feature of this project is Monticello Dam
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and the reservoir which that dam created, now known as Lake Berryessa.

In applying for the necessary permits from the State Water Rights Board,

the Bureau requested what was, for practical piirposes, essentially the

full flow of Putah Creek, and without einy consideration for future uses

of water in the Upper Putah Creek Basin. In issuing the permits, in

Decision No. 869, the Water Rights Board granted the amount of water

which the Bureau requested:

"... subject to depletion of stream flow above
Monticello Reservoir not to exceed 33^000 acre feet of
water annually . . . provided . . . future appropria-
tions shall be initiated and consummated pursiiant to
law prior to fxill beneficial use of water within the
project service area under these permits".

The water available for appropriation in the Upper Basin has thus been

earmarked to the Bureau, except to the extent that users in the Upper

Basin can avail themselves of this depletion allowance within the time

allowed. The effect of this decision was that of opening the starting

gates at a race track.

We would like to state at this time that this reservation of

water for Upper Basin use resulted in major part from the efforts of the

Division of Water Resources, predecessor to the Department, and that we

are most appreciative of this valixable assistance, for without it no water

whatsoever woxold now be available for appropriation for Upper Basin use.

Because of the rather imusiml cutoff proviso contained in Decision No. 869,

we are deeply concerned that, while water is available today, it may not

be available tomorrow. We therefore wish to again express our appreciation

for the assistance being provided by the Depai-tment in the expediting of

projects in this area.
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A basic problem facing the residents of the Upper Putah Creek

Basin is the determination of the most suitable approach to the develop-

ment of that water which is available. Many different schemes have been

proposed, each with a respectable number of proponents. The result,

imfortunately, has been confusion. This report will be of tremendous

value to the people of the Upper Basin in determining the projects which

are best suited to serve their respective needs. If nothing else is

gained from this report, this one point \d.ll, in oiir opinion, justify

the investigation to date. Although we have not yet had the opportunity

to assimilate all of the information contained in the report, we know

there is much of value in it beyond the point just mentioned.

Turning to the subject of particular interest to Lake County,

we would like to discuss the so-called Diy Creek Project near Middletown.

The construction of the dam on Dry Creek, for the piirpose of supplying

water to the agriciiltural lands in the vicinity of Middletown, has been

\mder stiady by Lake County interests for a considerable period of time.

The people of the area created, some 3 or i+ years ago, the Middletown

County Water District for the purpose of developing and distributing a

supplemental water supply for irrigation piirposes within the bovmdaries

of the District. That District has, for some time, been cooperating

with the Lake County Flood Control and Water Conservation District in

studies leading to a Public Law 98^ Project. Considerable exchange of

information has occiirred and the District hopes to complete a feasibility

report acceptable to the Btireau of Recleimation, as the administering

agency of P. L. 98^^ in the near fut\ire. A major deterrent to the early
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completion of this report is the low assessed valuation of the District

and the resultant need for moderation in expending funds for planning.

The original planning schedule adopted by the Middletown

District and by the Lake Coimty Flood Control and Water Conservation

District was developed considering the availability of funds and the

need for deliberate speed in developing water. The necessity of greater

speed in this regard is emphasized by the position taken by the United

States Bureau of Reclamation at the hearing before the State Water Rights

Board (January I962) of its application (No. 1993^) to appropriate water

to serve the recreational area abutting Lake Berryessa. It there asserted

that the word "depletion", as used in Decision 869 respecting the condi-

tional allowance to the Upper Basin, means "gross diversion". (The State

Water Rights Board has not yet rendered its decision on that application

and, indeed, its decision may not reach this point of definition.) While

we believe that the Bureau's assertion flies squarely in the face of the

language and intent of that decision and the position consistently taken

by the Department of Water Resources in its interpretation of that decision

(as most recently expressed in this B\illetin No. 99), it does highlight

the critical competition for the water of Putah Creek and, accordingly,

the necessity - from our standpoint - of expediting the completion of

projects to put water to beneficial use in the Upper Watershed. For this

reason we have actively supported the Department's request for an appro-

priation of additional funds to conduct more detailed investigations of

specific projects in the Upper Basin. These funds were appropriated by

the 1962 Legislature.
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We wish to call your attention particularly to Recommendation

No. 1 set forth in Bulletin 99 at p. 253. We most heartily agree with

this recommendation. We suggest at this point that the Department,

insofar as Lake County is concerned, consider (i) the geologic and soil

exploration of the recommended site on Dry Creek and (ii) the determination

of the recreational potential of that site. We wo\ild hope that such

studies could lead to an interim report setting forth the conclusions of

the Department by early I963. It is our opinion that these two phases

of a feasibility investigation are well within the capability of the

Department but are beyond the capability of the local District at this

time.

We again thank you for the opportunity of appearing and being

heard in this matter.
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PART A - GENERAL INFORMATION ON
EXISTING LOCAL DISTRICTS

Lake County Flood Control and Water Conservation District

This District was created in 1951 ^y enactment of the Lake

Coiinty Flood Control and V/ater Conservation District Act (Calif.

Stat. 1951^ Ch. 15^^, p. 3522). The District, which is a county-wide

organization, was formed to provide flood control and conservation of

all waters in Lake County. The affairs of the District are administered

by a Board of Directors consisting of five members who are appointed

by and serve at the pleasure of the County Board of Supervisors. District

business is handled by a full time manager who is appointed by the

Directors and responsible to them for compliance with and fulfillment

of district policies.

The District has the power to establish water projects to

accomplish sanctioned flood control and water conservation goals and

is authorized to cooperate with federal agencies for this purpose.

Projects are initiated by the investigation of and reports to

the Board of Supervisors on specific water problems. If adopted by the

Board of Supervisors, the projects are authorized, unless a written pro-

test is received from a majority of lajidholders who own one-half or more

of the assessed valuation of real property within the area affected.

Special zones can be established to meet the specific needs of

an area for project construction or bonding piirposes or both. These

special zones, however, may not include land within a city unless the

city conciirs.
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Zone 2, a special zone, was established in 195^ for the purpose

of furthering studies of the Dry Creek Project. The zone encompasses all

of Collayomi and Long Valleys and includes the town of Middletown. After

the zone was organized, and additional studies were made, it was concluded

that an agency having greater flexibility in handling the problems associated

with water resources development should be formed. The Middletown County

Water District was subsequently organized and the water rights held by

Zone 2 were assigned to the Middletown County Water District.

The District's status concerning the project can be briefly

summarized as follows:

1. The Lake County Flood Control and Water Conservation

District is legally and financially capable of con-

structing and operating the Dry Creek Project.

2. Interest has been shown, both at the District or

county level and the local level, in the con-

struction and operation of a project of this

type.

A synopsis of the Lake CoiJnty Flood Control and Water Conservation

District Act is given in Part B of Appendix B. Part B includes detailed

information concerning the type of assessment allowed, bonded indebtedness,

inclusion and exclusion of land, and general operating rules.

Middletown County Water District

The Middletown County Water District (MCWD) was formed in 1959

\inder the provisions of the Co\inty Water District Law (Division 12 of the

Water Code). Its boundaries encompass about 56 percent of the irrigable
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area in Collayomi and Long Valleys. Interest has been expressed by

many of the remaining landholders in joining the District.

Of the local districts that have the legal capability to con-

struct and operate a water development project on Dry Creek, MCWD has

the most extensive powers and purposes. In the event another agency

should construct the project, this District could act as a contracting

agency for its members

.

The District was formed for the specific purpose of furthering

development of the Dry Creek Project. This interest is still active as

can be evidenced by the frequent contacts by the District members with

Department of Water Resources personnel.

A synopsis of the County Water District Law is given in Part B

of Appendix B. Part B contains detailed information concerning the powers,

limitations, and purposes of the District.

Middletown County Waterworks District No. $

The District was organized in 19U7 under the County Waterworks

District Act (Calif. Stat. 1913, Ch. 370, p. 785) which was codified in

1953 as the County Waterworks District Law (Division 16 of the Water Code).

It was established for the specific purpose of developing a municipal

water supply and distribution system for the community of Middletown.

Shortly after the District was formed, an election was held on

a bond issue to provide funds for the construction of the required facili-

ties. Due to the narrow margin by which the bond issue was passed, no

action was taken by the District on the construction of the facilities.
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The District is presently inactive, but can be reactivated

rapidly if and when the need arises. It has the legal capability to

ftmction as the responsible agency in contracting, treating, and distri-

buting project T-Tater for Middletovm.

A synopsis of the County V/aterworks District Law is given in

Part B of Appendix B. Part B includes detailed information concerning

the legal capabilities of an organization of this type.

East Lake Soil Conservation District

The Middletown Soil Conservation District was deactivated in

1961 and the whole of Lake County reorganized into two soil conservation

districts. These are the Westlake Soil Conservation District and the

East Lake Soil Conservation District. Collayomi Valley smd Long Valley

are located in the East Lake Soil Conservation District.

Soil conservation districts are formed under Division 9 of the

Public Resources Code and have the legal capabilities of constructing

and operating water resource development projects such as the Dry Creek

Project.

The East Lake Soil Conservation District is an active organi-

zation, headq^uartered in the Middletown area. A summary of the legal

capabilities of an organization of this type is included in Part B of

Appendix B.
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PART B - SYEOPSIS OF RIGHTS AKD DUTIES
OF LOCAL WATER DISTRICTS

Lake County Flood Control and Water Conservation District

Item Remarks

Citation Lake Coiinty Flood Control and Water Conservation District
Act (Calif. Stats. I95I, Ch. 151+if, p. 3522, as amended).

Purposes Provide for the control and impounding of the flood and
storm waters of the district^ the conservation of all waters
within the district, the control of storm and flood waters
of streams which flow into the district, protect from such
flood or storm waters the watercourse, watersheds, harbors,
public highways, life and property in the district, and
develop all waters within the district for all beneficial
uses.

Territory

Overlap

Voting

Government
Code Sec-
tion 3^900

Governing
Body

Eminent
Domain

State and
Federal
Cooperation

All of Lake County, cities must concur in establishment
of zones which include land within such cities.

Zones may be established without reference to boundaries
of other zones; act does not preclude any other political
subdivision within the district from exercising its powers,
nor affect power of any existing city and county or munici-
pal utility district to provide a water supply.

Qualified electors (registered voters).

Compliance required upon creation of any zone.

Board of Supervisors of Lake County may delegate any or all

of its powers to a commission of 9 members appointed by and
serving at the pleasure of the board.

Any property within or, with the consent of governing board

of the county affected, without district necessary or proper

to carry out objects or purposes of the act and convenient

to f\ill exercise of powers; if already devoted to public use,

court must find that the taking is for a more necessary use;

must pay for relocation or removal of public utilities; may

condemn existing flood control works; may condemn property to

exchange for propertj'- devoted to public use or for relocation

of such property.

Cooperate and act in conjunction with the State or the U. S.

in construction of works; contract with the State or the U. S.

for joint acquisition, construction, use, and disposition of

works

.
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Lake County Flood Control and V/ater Conservation District (continued)

Item Remarks

Debt Segre-
gation

Bonds

Zones may be established for assessment and bonding purposes,

General obligation, by 2/3 vote in the zone or zones affected;

no zone liable for share of bonded indebtedness of any other
zone; revenue bonds by majority vote pursuant to the Revenue
Bond Lav of 19^1.

Revenues Sales, leases of property.

Assess- Anmaal ad valorem upon all real property in the district to

ments pay general administrative costs and to carry out purposes
of common benefit to the district, not to exceed 50?^ on
each $100 assessed valuation; annual ad valorem upon all
real property in each zone or zones for works benefiting
such zones; assessments according to benefits upon all real
property in any zone for purposes or works of special bene-
fit to such zone; special assessments upon real property
in any zone to pay for works constructed under contract by
a governmental body. Annual ad valorem upon all real
property in any zone for which bonds have been issued, to

pay bonded indebtedness as it becomes due. ^'Iay levy assess-

ments in zones according to benefits to pay operation and
maintenance costs of works for such zones constructed by
the State or the United States. Total assessments levied
on real property within any zone exclusive of bond taxes
shall not exceed $1.50 of each $100 of assessed value.

Taxation
of District
Properties

Districts
Securities
Commission

No provision.

Financial supervision and bond certification approval under
Districts Securities Commission Law if requested (Water Code,

Section 20003); but bonds are declared by law to be legal
investments.

Department
of V/ater

Resources

Investigate under Districts Secvirities Commission Law if
requested.

Inclusion Inclusion: no provision. Zones may be established from
Exclusion time to time.

Exclusion: any chartered or incorporated city may with-
draw from district upon majority vote at an election in
any such city.
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Lake County Flood Control and Water Conservation District (continued)

I"tem Remarks

Disso- No provision.
lution

Projects Instituted by engineering investigation and report and by
adoption of project, resolution of intention, notice, and
hearing, by the Board; Board may not proceed if written pro-
tests filed by a majority in number of holders of real
property owning one-half or more of the assessed valuation
of real property within the zone or zones affected.
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Coimty Water Districts

Item Remarks

Citation County Vfeter District Law, Water Code Division 12,

comprisirig Sections 30000-33901.

Fiirposes Furnish vater for any present or futijre beneficial use;

store and conserve water, acquire water rights, and operate
works to supply or make use of water for any beneficial use:

salvage sewage and stoiTii waters; generate and sell at whole-
sale incidental hydroelectric power; acquire and operate
sewer facilities; sell or lease oil or mineral rights; in
cooperation with U. S. acquire and operate works for irri-
gation, or development of power and provide recreational
facilities; own and operate fire-fighting equipment; drain
and reclaim lands; acquire, conserve or dispose of flood
and storm water; districts declared public agencies of the
State

.

Territory

Overlap

Petitioners

Petition to

Procedure

Voting

Records

Government
Code Sec-
tion ^^t-900

County, two or more contiguous counties, or any portion.

Lands in district in existence not less than 5 years and
not furnishing ^^ra.ter may be included in irrigation districts;
a district may be annexed to or included within a mionicipaJ.

utility district without impairing legal existence; may
overlap irrigation district; no agency with substantial
identity of purpose may be formed in district without con-
sent of district; services of publicly owned utilities
within district are subject to restrictions.

Voters in district equal to 10^ of registered voters in
each incorporated area and in the unincorporated area.

Board of Supervisors of county in which greater portion of
district located.

Petition, hearing, election (majority vote in each municipal
corporation or part thereof and in unincorporated territory)

.

Registered voters, who are residents of the district.

Formation, inclusion, exclusion, consolidation and dissolution
records: County Recorder and Secretary of State; resolution
changing name: County Recorder, Districts Securities Commissioi

Department of Water Resources, and Secretary of State.

No provision.
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County V/ater Districts (continued)

Item Remarks

Governing
Body

Eminent
Domain

State and
Federal
Cooperation

5 directors, elected at large or by divisions (must be
voters of district or division).

Proceedings may be brought pursuant to Code of Civil
Procedure, Title T, Part 3 (Section 310i4-4)

.

May cooperate and contract with the State as to control
and distribution of water, and construction and operation
of works. May cooperate and contract with U. S. piirsuant
to Federal reclamation laws and Irrigation District Federal
Cooperation Law; may contract mth U. S. to supply water
to Indian lands in the district.

Debt Segre-
gation

Bonds

Revenues

Improvement districts for bonding and assessment pm-poses.
Revenue bonds. Property purchase agreements pledging the
property sind revenues therefrom as sole seciArity.

General obligation, by 2/3 vote; may be confined to improve-
ment districts; refunding, by majority vote; revenue bonds
by majority or 2/3 vote; negotiable notes; bonds given same
force as municipal bonds.

Water and sewer rates; operation of works for any beneficial
purpose, or for development of power in cooperation with U. S,

oil eind mineral sales, leases; sales, leases of property;
wholesale rates for hydroelectric power.

Assess-
ments

Taxation of
District
Properties

Districts
Securities
Commission

Department
of Water
Resources

If revenues insufficient, anntial ad valorem on all property
in district (bond assessments and improvement district assess-
ments only on property in portion of district benefited; also,

under alternative procedure, "water tax" for water system only

on property in portion of district benefited) . Shall assess

land only, exclusive of improvements, for debt due U. S.

By inclusion proceeding instituted by the board, a district

may annex land in any county containing district territory.

Financial supervision and bond certification approval under
Districts Securities Commission Law if requested (Water Code,

Section 20003; Government Code, Section 5^^+33).

Investigate under Districts Securities. Commission Law if made

applicable by request; investigate and report on consolidations,
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Coiinty Water Districts (continued)

Item Remarks

Inclusion Inclusion: upon petition (not necessary as to public land

Exclusion of the U. S. or land in county in which district territory
already sitiiated), hearing and order of Board of Directors,
subject to referendum; land need not be contiguous and may
be in adjoining coimty; may be subject to conditions.

District owned land within county may be included by board
order. Special provisions for the inclusion of uninhabited
lands. Consolidations provided. Exclusion: upon petition
(or resolution of board) hearing and order of board, subject
to referendum, if for best interest of district or land not
benefited. Special provisions for excluding land from over-

lapping districts.

Dissolution Voluntary: by petition, hearing, election (60^ vote).
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Co\jnty V/aterworks Districts

Item Remarks

Citation

Purposes

Territory-

Overlap

Petitioners

County Waterworks District Lav, Water Code, Division l6,

comprising Sections 55OOO-55991.

Supply inhabitants of district vith water for irrigation,
domestic, industrial, or fire protection purposes; acquire
and conserve water from any source; treat or reclaim saline
water or sewage.

Any unincorporated portion of a county, or the whole or anj"-

portion of one or more incorporated cities and contiguous
unincorporated territory, and not included in a county irri-
gation or coimty waterworks district; may include non-
contiguous territory in the seime county of not less than
10 acres if single district is more efficient.

Prohibited.

25'5^ of resident freeholders, or 25/^3 of freeholders including

15fo of resident freeholders; cost bond req,uired.

Petition to County Board of Supervisors,

Procediire

Voting

Records

Government
Code Sec-
tion 5^1900

Governing
Body

Petition, hearing, election (majority vote). Election not
required if petition signed by all the landowners and no

protests filed or other cause found for denying petition.

Registered voters.

Orders of formation or inclusion entered on minutes of govern-

ing board. Dissolution or withdrawal resolution by City:

Board of Eqvialization, county assessor. Records of formation,

inclusion, dissolution, withdrawal, and consolidation:

Secretary of State.

Made specifically applicable to consolidations.

County Board of Supervisors or 5 directors (voters and land-

holders) appointed by Board of Supervisors upon petition and

hearing. Directors may be appointed at time of formation

if requested in formation petition.
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County Waterworks Districts (continued)

Item Remarks

Eminent
Domain

Pover not specifically granted; petition for formation
shall contain a description of the proposed improvement,
including acquisition "by piirchase, condemnation, contract,
lease, or otherwise" of lands, rights of way and water
rights necessary or convenient for proposed works.

State and
Federal
Cooperation

No specific provision.

Debt Segre-
gation

Improvment districts, called special zones, for bonding
purposes or for fixing rates and charges. Improvement
districts pursxiant to Improvement Act of I91I. If new
territory added, district bonds may be made chargeable
solely to new territory.

Bonds General obligation, by majority vote; oOfo vote in zone for
zone bonds; refunding bonds by majority vote; revenue bonds
by majority vote; bonds have same force as municipal bonds.

Revenues Rates or charges for use and supply of water or water
service, lease or sale of property; may borrow from county
funds.

Assess-
ments

Annual ad valorem upon all taxable property in district
sufficient to pay bonds, operation and maintenance costs
and loans; at time of formation, assessments may be limited
to land. Improvement Act of I91I made applicable.

Taxation of No provision; but see "Inclusion."
District
Property

Districts
Securities
Commission

I

Financial supervision and bond certification approval under
Districts Securities Commission Law if requested (Water Code,
Section 20003; Government Code, Section 5^433).

Department
of Water
Resources

Investigate and supervise under Districts Securities
Commission Law if made applicable by request.

L



I

APPENDIX B B-13

County Waterworks DJGtricts (continued)

Item Remarks

Inclusion Inclusion: Any unincorporated or incorporated territory
Exclusion of a county (including uninhabited land and noncontiguous

territory in the sajne coionty of not less than 10 acres),
if for best interests of district and more efficient than
formation of a separate district, upon notice of intention
to circulate a petition, petition, hearing, and election
(majority vote both in existing district and in new ter-
ritory; election not required in some instances); inclusion
may be made contingent upon voting bond issue or creating
special zone at same election; bonds may be chargeable so].ely

to the new territory. Consolidation of two or more districts
in same coixnty; need not be contiguous. By agreement, two
or more districts may consolidate for operational purposes.
Exclusion: Any portion of district which becomes part of a
city and for which no bonds have been issued or works pro-
vided may be withdrawn from the district by the city upon
filing maps and resolution; territoiy may also be excluded
in the same manner as for exclusion from irrigation districts.

Dissolution Voluntary: petition, hearing and order of the governing
board. Upon dissolution, property of district may be con-
veyed to any m\micipal or other public corporation (s) or
district (s) authorized to own or operate a water system
and which includes 3/^ of territory of district. Districts
may be dissolved by einnexation or incorporation with a

mxinicipal corporation.
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Item

Citation

Purposes

Territory-

Overlap

Petitioners

Procedure

Voting

Records

Government
Code Sec-
tion ^Ugoo

Governing
Body

Eminent
Domain
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Soil Conservation Districts

Remarks

Public Resources Code Division 9, comprising Sections

9000-9953.

Control runoff, prevent and control soil erosion, develop

and distribute water (but not for power), improve land

capabilities.

Publicly or privately owned agricultxiral and other lands,

in one or more counties, susceptible of the same general
plan or system for accomplishing the purposes of the act;

need not be contiguous.

Prohibited.

100 landowners (or a majority if less than 200 in proposed
area); or a majority of landowners owning a majority of

private lands.

Petition to Board of Supervisors of principal county of district.

Review of proposal by Chief of the Division of Soil Consejrva-

tion. County Boundary Commission, and Board of Supervisors;
petition, hearing, election (not required if petition signed
by a majority of landOTmers owning a majority of private
lands), majority vote.

Landovmers of the district.

Formation, inclusion, consolidation, partition, change of

name, transfer of land: Secretary of State, State Board of

Equalization, Chief of Division of Soil Conservation, and coxmty
recorder (except formation order).

No provision.

5 directors, elected at large (must own land in district or
be a resident agent of laindowner)

.

Wo provision.
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Soil Conservation Districts (continued)

Item Remarks

State and
Federal
Cooperation

Debt Segre-
gation

Bonds

May cooperate and contract with the State and the U. S.
in furtherance of the provisions of Public Resources
Code, Div. 9j accept contributions from, operate and
maintain works in cooperation mth , and take over or manage
projects undertaken by the State or the U. S. Provide
local cooperation for watershed protection and flood pre-
vention projects. State may rent or sell equipment and
machinery and make grants to the districts.

Improvment districts for assessment purposes (for watershed
projects)

.

1'te.y not inc\ir indebtedness in excess of money available,
except for loans or revenue bonds seciired solely by assets
acquired by such loans or bonds. May issue interest-bearing
warrants secured by improvement district assessments.

Revenues Gifts and grants; sales, leases of property; charges for
water and other services furnished by improvement district
works

.

Assess-
ments

Annual ad valorem on land exclusive of improvements and
mineral rights not to exceed 2$5 on each $100 assessed
vaJ-uation, for district purposes. Improvement district
assessments on land in improvement district, apportioned
according to assessed value, for cost of iraprovements; may
be made payable in not more than 10 annual installments.

Taxation of No provision.
District
Properties

Districts No provision.
Securities
Commission

Department
of Water
Resources

Director is mem.ber of State Soil Conservation Advisory

Board.
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Item

Soil Conservation Districts (continued)

Remark

Inclusion Inclusion: After review of proposal: petition to district
Exclusion board by a majority of lando-^mers owning a majority of

acreage, hearing, order of the board; or, petition to Board
of Supervisors by 25 lando^mers (or a majority if less than

50), hearing, election, majority vote; inclusion of contiguous
land upon proposal by owners to the district board, review,
order of the board; if "ultimate boundaries" established;
as to land \-rithin such boundaries, petition to and order of

district board. Exclusion: Subdivided land, upon joint
action of Board of Directors and Board of Supervisors.
Consolidation, partition, and land transfer provided.

Dissolution Voluntary: petition to Board of Supervisors, hearing, election,
51"o of votes cast.

i

i
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Introduction

Criteria presented in this appendix are those commonly employed

by the Department of V/ater Resources in evaluating the quality of water

relative to existing or anticipated beneficial uses. It should be pointed

out that these criteria are merely guides to the establishment of suitable

limits

.

Domestic and Municipal V/ater Supply

Chapter 7 of the California Health and Safety Code contains

provisions relating to domestic water supply and refers to drinking water

standards promulgated by the United States Public Health Service for water

used on interstate carriers. These criteria have been adopted by the State

of California. The following is an extract from a report published by the

USPHS entitled "Drinking Water Standards, 1962"

.

"5.2 Limits. - Drinking water shall not contain impurities in

concentrations which may be hazardous to the health of the con-

sumers. It should not be excessively corrosive to the water
supply system. Substances used in its treatment shall not re-

main in the water in concentrations greater than required by

good practice. Substances which may have deleterious physio-

logical effect, or for which physiological effects are not

known, shall not be introduced into the system in a manner

which would permit them to reach the consumer.

"5.21 The following chemical substances shovild not be

present in a water supply in excess of the listed concen-

trations where, in the judgment of the Reporting Agency

and the Certifying Authority, other more suitable supplies

are or can be made available.
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Concentration
Substance in riig/l

Alkyl Benzene Sulfonate (ABS) O.5

Arsenic (As) 0.01

Chloride (Cl) 25O.

Copper (Cu) !•

. Carbon Chloroform Extract (CCE) 0,2
Cyanide (CN) 0.01

Fluoride (f) (See 5-23)

Iron (Fe) O.3

Manganese (Mn') 0.05
Nitrate l/ (NO3) U5.

Phenols 0.001
Sulfate (SOi^) 250.

Total Dissolved Solids 500.

Zinc (Zn) o . 5'

17 In areas in which the nitrate content of vater is Icnown

to be in excess of the listed concentration, the public
shoiild be warned of the potential dangers of using the
water for infant feeding.

"5.22 The presence of the following substances in ex-
cess of the concentrations listed shall constitute grounds
for rejection of the supply.

Concentration
Substance in nig/l

Arsenic (As) « . O.O5
Barium (Ba) . . , , . . . . 1.0
Cadmium (Cd) ^ 0.01
Chromium (Hexavalent) (Cr "^°) O.O5
Cyanide (CN) 0.2
Fluoride (f) (See 5.23)
Lead (Pb) O.O5
Selenium (Se) 0.01
Silver (Ag) O.O5

"5.23 Fluoride. - When fluoride is naturally present
in drinking water, the concentration should not average
more than the appropriate upper limit in Table 1. Pres-
ence of fluoride in average concentrations greater than
two times the optimum values in Table 1 shall constitute
groTinds for rejection of the supply.
Where fluoridation (supplementation of fluoride in

drinking water) is practiced, the average fluoride con-
centration shall be kept within the upper and lower
control limits in Table 1.
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TABLE 1

,: Recommended control limits --

Annual average of maximum daily air temperatures —
' :Fluoride concentrations in mg/l

Lower : Optimum : Upper

0.9
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Preservation and Protection of Fish and Wildlife

A healthy and diversified aqimtic population is indicative

of good water qxiality conditions which, in turn, permit optimum beneficial

uses of the water. For such a population to exist, the environment must

be suitable for both the fish and the food-chain organisms.

Many mineral and organic substances, even in low concentrations,

are harmful to fish and aquatic life. Insecticides, herbicides, ether-

soluble materials, and salts of heavy metals are of particular concern.

It may be noted that although the drinking water standards permit as much

as 1.0 and 5»0 mg/l of copper and zinc, respectively, such levels are

generally toxic to fish.

It has been fo\md that fish can thrive between pH limits of 6.5

to 8.5.
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TABLE C-1

QUALITATIVE CLASSIFICATION OP IRRIGATION WATERS
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Symbol: Characteristics

STANDARD LAND CLASSIFICATION LEGEND i/

Irrigable Lands

V These lands are level or slightly sloping and vary from smooth to
hummocky or gently undiilating relief. The maximum allowable slope
is 6 per cent for smooth, reasonably large-sized bodies lying in
the same plane. As the relief increases and becomes more complex,
lesser slopes are limiting. The soils have medium to deep effec-
tive root zones, are permeable throughout, and free of salinity,
alkalinity, rock, or other conditions limiting crop adaptability
of the land. These lainds are suitable for all climatically
adapted crops.

H These are lands ^ri.th greater slope and/or relief than those of
the V class. They vary from smooth to moderately rolling or
undulating relief. The maximum allowable slope is 20 per cent
for smooth, reasonably large-sized bodies lying in the same
plane. As the relief increases and becomes more complex, lesser
slopes are limiting. The soils are permeable, with medium to
deep effective root zones, and are suitable for the production
of all climatically adapted crops. The only limitation is that
imposed by topographic conditions.

M These are lands with greater slope and/or relief than those of

the H class. They vary from smooth to steeply rolling or
und\ilating relief. The maximum allowable slope is 30 per cent

for smooth, reasonably large-sized bodies lying in the same

plane. As the relief increases and becomes more complex, lesser
slopes are limiting. The soils are permeable, with medium to

deep effective root zones, and are suitable for the production
of all climatically adapted crops. The only limitation is that
imposed by topographic conditions.

(The foregoing may be modified, as conditions warrant, by use of

one or more of the following symbols.)

p Indicates shallow depth of the effective root zone, which in

general limits use of these lands to shallow-rooted crops.

h Indicates fine textures, which in general make these lands

best suited for the production of shallow-rooted crops.
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Symbol: Characteristics

Urban and Recreation Lands

UD The total area of cities, towns, and small communities presently
used for residential, commercial, recreational, and industrial
purposes.

RC Existing and potential commercial areas which occur within a
primarily recreation area and which include motels, resorts,
hotels, stores, etc.

RT Existing and potential camp and trailer sites within a primarily
recreation area.

Miscellajieous Lands

K Includes all lands which fail to meet the requirements of the
above classes.

STANDARD LAKD USE LEGEITO l/

Agricultural Classes

V Vineyards

G Grain and Hay Crops

P Pasture

F Field Crops

T Truck and Berry Crops

D Deciduous Fruits and Nuts

I Idle

S Semiagricultural and Incidental to Agriciilture

Urban Classes

U Urban - residential, commercial, and industrial
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Symbol : Characteristics

Mative Classes

KV Native Vegetation

Additional Symbols

(i) Irrigated

(n) Nonirrigated

1/ Only those land classification and land use
symbols used in mapping the area of investigation
are included.
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Introduction

Location

Collayomi Dam and Reservoir will be located in Lake Co\inty,

on Dry Creek, a tributary to Putah Creek. The proposed axis is in the

SW^• of Section k and the NW^- of Section 9, TION, RTW, MDB&M, approxi-

mately 2 miles southwest of Middletown. Access is by the Dry Creek

Road which parallels Dry Creek and crosses the damsite.

Scope

Beginning in October 19^2, and continuing at intervals until

June 1963* a geologic investigation was conducted for the proposed

Collayomi Dam, an earthfill structure about 13O feet in height. The

program consisted of s\irface mapping, borrow area emd fo\andation drilling,

laboratory soil testing, and seismic sxorveys.

Previous Investigations and Reports

This general area has been the subject of several geologic

reports. The more important of these are listed below:

Bailey, E. H., "Quicksilver Deposits of the
Mayacmas District". California Journal of

Mines and Geology. Vol. k2, No. 3. July 19^6.

Brice, J. C. "Lower Lake Q\jadrangle " . California
Division of Mines. Bulletin 166. 1953

•

Ford, R. S. "Reconnaissance Outline on Geology
of Upper Dry Creek Damsite" . California
Department of Water Resoiirces. Office Report.

January 1961.

Collayomi damsite and adjacent areas are covered by the USGS

15-minute Ced-istoga and Lower Lake quadrangles, scale of 1:62,500, with

a contour interval of 80 feet, and the 7-i--minute Mt. St. Helena quadrangle,

scale of 1:2^+, 000, with a contour interval of kO feet.
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The California Department of Water Resources Maps and Siirveys

Branch made a map of the deuusite and reservoir area to a scale of

1:3,600 with a contour interval of 10 feet.

Regional Geology

Geomorphology

The area under investigation lies within the rjbrthern Coast

Ranges gcomorphic province. Tlie Coast Ranges consist of several longi-

tudinal mountain ranges having elevations up to 6,000 feet above sea

level and are separated by intermontane favlts and erosional valleys which

ordinarily trend northwesterly.

The area surrounding the Collayorai damsite is dominated by the

Mayacmas Mountain Range, which trends northwest-southeast and has an

elevation of from 2,000 feet to slightly over U,000 feet. These movmtains

are subject to heavy precipitation and are probably in an erosional stage

of late youth development \rith steep slopes and deep narrow canyons.

Landslides are common, especially in areas of serpentine and highly

sheared Franciscan rocks. Both the steep slopes and landslide areas in

the Franciscan Formation are covered with heavy brush and scattered timber.

There are indications of higher stream cut terraces at elevations

50 to 75 feet above the present stream grade. Some of the terraces are

stre'vm with rounded boulders of a rock tj'pe different than that comprising

the imderlying bedrock.

Dry Creek, in its upper reaches within the reservoir area,

appears to be stabilized within its bedrock channel. Below the damsite

the creek is not confined except by unconsolidated sedimentary deposits

and has probably meandered widely in the past.
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Areal Geology

The general geology of the region surrounding Collayomi dam-

site is typical of the heterogeneous mixture of rocks found in the

northern Coast Ranges.

Underlying the area are rocks of the J\irassic-Cretaceous

Franciscan Formation, made up of sandstone, highly sheared shale, chert,

and their laetamorphic eq.uivalents grading to glaucophane and actinolite

schists and greenstone. Overlying the Franciscan rocks near the darasite

are Cretaceous sandstone and shale of the Khoxville Formation. Intruded

into these units are large irregu]-arly shaped belts and pods of serpentine

and serpentinized ultrabasic rocks. The emplacement of these large bodies

of serpentine has nearly destroyed the sedimentary characteristics of the

enclosing Franciscan-ICnoxville Formations and is responsible for the

highly sheared condition of the shaly member.

Overlying and intruded into the older rocks are Tertiary volcanic

rocks. Tlie Sonoma volcanics, which are primarily andesitic, predominate

in the higher parts of the Mayacmas Mountains, but minor basaltic intrusive

occur sporadically throughout the series of formations,

Alluvi\;im and stream gravels are not common except in the lower

reaches of the streams and in the Collayomi-Long Valley area.

Seismicity

Tlie seismicity of the area has been evaluated by the Department

of V^ater Resources and a complete report is available in the Department's

files. In summary, this report states that from the viewpoint of seismic

activity, Collayomi darasite is located in a relatively quiet area, with
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no evidence of active faults A^rithin the vicinity of the damsite. The

nearest area of active epicenters is along the San Andreas fault,

approximate].y 3^ miles to the southwest.

For this stage of plemning a O.lg seismic design factor appears

to be adequate for the proposed structure. Tliis value should be verified

by use of appropriate seismic instrumentation.

Geology of the Site

Topography

The topography at the site is not particularly steep or rugged.

The channel section at the axis is about 550 feet wide with the creek

flowing along the left side of the section. From the creek a gentle slope

rises tOT/ard the right abutment. The abutments have a slope in their upper

part of from 25 to 30 degrees. At the axis Dry Creek has a gradient of

about 10 feet in 1,000 feet, steepening above the damsite and becoming

flatter below. The valley, which will form the reservoir area, widens

to about 600 feet above the axis.

The abutments are covered with residual soil which supports a

heavy gro^rth of brush and scattered timber. Outcrops are scattered on

the abutments, but only in the main channel of Dry Creek and in the minor

side streams is bedrock well exposed. Small seeps and springs occur

during the wet season from areas of sheared rock and landslides, but

these are generally dry in the summer. On the right abutment, immediately

do\mstream from the axis, a large landslide mass is present. Slumping,

scarps, and leaning trees indicate that this may be moving in small units

at present, though initially it probably moved as a single large mass.
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Two holes were drilled to 25 feet each in the landslide mass with no

indication of bedrock or rock weathered in place.

Rock Types

The damsite is underlain by rocks of the Franciscan Formation.

The rock types that predominate are sandstone and highly sheared shale

that have in part been sub,ject to some metairaorphism. Glaucophane and

actinolite schists are fotuid in the immediate vicinity of the site.

Greenstone occtirs as pods and lenses throughout both the metamorphlc

rocks and the sandstone and shale. These general rock types are intri-

cately faiilted against each other with lateral chauiges in rock type

within short distances. The great degree of shearing and faulting within

this general area is related to the intrusion of a belt of serpentine,

up to 1 mile in width, approximately one-half mile to the vrest. Minor

serpentinized zones were foxind in the mapped area, but no serpentine was

found underlying the fill area of the proposed damsite. Plate E-1 shows

the geology of the damsite and vicinity.

Structural Features

Tlie general structure of the area is a series of eastward dipping

consolidated sediments. This is, however, very nearly obsc\ared by the

great degree of shearing and faulting within the area of the damsite.

Intense shearing of the shale obscures all original structiire of this

rock type. The metasandstone appears to have been badly broken and

partially rehealed vri.th quartz, leaving little of its original structure.

Schistosity within the glaucophane and actinolite schists generally is in

a northerly direction, altho^-lgh in some instances it has been completely

masked by recrystallization of the parent schistose rock.
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Exploration of Foundation Rock

Three diamond core holes were completed at the damsite during

May 1963. Hole RA-Rl was drilled at an angle of 55 degrees (nearly

perpendicular to the slope of the hill) into the right abutment. It

penetrated 31 feet of weathered material and then entered very highly

sheared shale vrLth minor layers of sandstone to a total depth of 60.6 feet.

During the drilling, the hole continually caved. Black sand-size shale

fragments were foiaid washing from the hole.

Hole RC-Rl was placed in the right channel section. It en-

countered 7«6 feet of stream sand and boulders, and then entered sheared

shale and sandstone. No weathered rock was apparent in this hole; however,

the general condition of the rock appeared to be somewhat better than

either abutment.

Hole S-Rl was located above the left abutment to coincide with

the center line of the end-around spillway and was drilled vertically to

a depth of 78.6 feet. At k6 feet unweathered sheared shale and sandstone

were encoimtered.

All three holes were water tested with the rock appearing to be,

in general, rather tight. Leal^age is not expected to be a problem at

this site. The complete log of the drill holes is presented in Figures E-1,

E-2, and E-3.

In addition to the drilling program, a geophysical survey was

conducted about the damsite and on the proposed impervious borrow areas.

The work consisted of seven refractive seismic lines to determine the

depth to sound bedrock beneath the dam and spillway and three lines to

determine the thiclcness of the impervious borrow material.
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FIGURE E-1
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FIGURE E-2
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FIXRIB 8-3
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Foundation Conditions

Right Abutment

The right abutment consists of a narrow ridge bounded by an

intermittent stream on the upstream edge and a small spring fed stream

on the downstream edge. This rid^e has a slope of about 30 degrees

toward Dry Creek and drops off sharply toward the bounding small streajtis.

The upper stream should flow safely into the reservoir after the dam is

conipleted, but the lower stream sho\£Ld be diverted around the toe of the

dam. This abutment is covered vriLth heavy brush and scattered timber.

No outcrops were found on that part of the abutment to be

covered oy the fill material. Broken chert outcrops were found iinmediately

above the crest of the proposed dam, and greyvacke, metasediments, chert,

and greenstone were found in the channels of the small streams on either

side of the abutment. During bulldozing of a road to the site of drill

hole RA-Rl, broken and weathered metasediments were ejcposed in the side-

hill cut covered by slope wash and organic material to a depth of 3 to

k feet.

The core of the drill hole revealed 31 feet of broken and

weathered metasediments and then a series of unweathered sheared shale and

broken metasandstone . The latter has in part been rehealed with quartz

veinlets. The qimlity of the foundation rock below 31 feet does not

improve with depth.

V/ater tests in the drill hole indicate a low grout take. A

grout cap will be necessary, and with a single line grout curtain to 30

feet below the bottom of the cutoff trench, the grout take on 5 -foot centers

is estimated at one-half to one sack per linear foot.



APPENDIX E E-11

Stripping Estimate . Stripping on the right abutment chould

average h feet of soil and root zone. An additional 2? feet of weathered

rock should be excavated for the cutoff trench up to the elevation of the

normal pool of the reservoir. This work can be accomplished by common

excavation. All depths are measured normal to the ground surface.

Channel Section

The channel section along the axis is approximately 550 feet

wide, sloping gently downward from the right abutment to the creek bed

bordering the base of the left abutment. Bedrock, partially covered by

loose stream gravels, is exposed along the creek bed. Rock types which

are exposed include chert, metasediments, and unaltered greywacke sand-

stone. The toe of the upstream slope of the dam will rest on greywacke

sandstone. The greywacke is massive, very hard, has few joints, and

should be capable of supporting a structure of this size. Immediately

downstream from the greywacke, underlying the axis, are metasediments

with chert beds folded and faulted in. The metasediments are similar in

character to those on either abutment; sheared shaly beds within more

massive metasandstone which form rib-like outcrops in the streambed.

The metasediments have a general trend of lineation and shearing in a

northwesterly direction striking obliquely across the channel and the

axis. The sheared nature of the shaly beds in this sequence of rocks is

not expected to cause any large seepage problem since water tests conducted

in the channel drill hole RC-Rl indicate that the material is rather tight

at the depth tested. Also the nature of shearing in this area seems to be

in a nearly vertical attitude. The enclosed chert beds are thin (2 to h

inches), have widely varying attitudes due to intricate faulting and folding.
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and range from fairly massive to highly jointed. The chert does not

weather as easily as the enclosing metasediments and forms sporadic

outcrops throughout the area. Leakage through the highly jointed portion

of the chert should not be a problem as it is believed that the joints do

not have any great degree of continuity. The depth and degree of weathering

of the bedrock varies from fresh rock in the stream channel and in drill

hole RC-Rl to an estimated 30 to kO feet near the right abutment as deter-

mined by seismic exploration.

A stream terrace deposit composed of sand, cobbles, and bo\ilders,

with a maximum thickness of 10 feet, covers the bedrock between the creek

and the right abutment as a thin veneer. This stream deposit pinches out

above the Dry Creek Road and weathered bedrock crops out near the base of

the right abutment.

Minor faults were observed in the channel area along the axis,

particularly where the various rock types butt against each other, but

goiage zones were not observed and rehealing of the faults with silica is

the rule rather than the exception. Above the upstream toe of the dam a

major fault was uncovered by the bulldozer. This large fault zone, form-

ing the contact between glaucophane schist and massive saindstone, is 15

to 20 feet wide, highly serpentinized, and contains talc seams k to 6

inches in width. This faxilt coiild be of great significance if the dam

height were raised or the a^xis changed so that the fill material reached

this area.

Grouting estimates are similar to those of the right abutment,

one line of holes on 5 -foot centers to a maximum depth of 65 feet below

the bottom of the cutoff trench should take one-half to one sack of grout

per linear foot.
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Stripping Estimate » Stripping in the channel section should

average 3 feet of organic soil. Excavation for the cutoff trench will

require the removal of a layer of terrace gravels plus a variable thick-

ness of bedrock. For the gravels, which forms a lens extending from near

the creekbed to immediately above the Dry Creek Road, an average thickness

of 5 feet of material should be removed. Depth of excavation of the bed-

rock and the terrace gravels will vary from h feet of hard rock in the

stream channel to 27 feet of weathered rock near the right abutment. The

k feet of excavation of hard bedrock near the stream channel will require

shooting, while the rest of the work can be accomplished by common ex-

cavation. Unless the design of the dam is changed, none of the material

removed \t±11 be usable as fill in the construction of the dam.

Left Abutment

The left abutment is formed by a narrow ridge extending outward

toward the channel from Long Ridge. A small spur of this ridge extends

toward the chaJinel near the lower part of the upstream slope. The ridge

is quite narrow and the embankment \ri.ll spill around both the upstream

and downstream slope and over most of the small spur.

The rock conditions, as shown by drill hole S-Rl, are similar

to those of the right abutment. The bedrock is sheared sandstone and

shale with chert lenses and beds that have been deeply weathered. Alter-

nation and replacement products are common in the highly sheared material.

Faulting and shearing are believed to have occurred near the

small gully separating the main abutment from the small spur. However,

a good portion of the rock mass is so sheared that this should not further
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affect construction treatment. Minor slides and slip-outs were foimd

on the downstream edge of the abutment, but these areas shoiild be stable

after fill material is placed against them.

Grouting estimates should be similar to that of the right abut-

ment and channel section. One line of holes on ^-toot centers to a depth

of 30 feet below the bottom of the cutoff trench sho\ild be adequate. It

is possible that a grout cap will be required at this abutment. Water

test resiilts do not indicate excessive leakage (see water test results

for drill hole S-Rl).

Stripping Estimate . It is recommended that the abutment be

stripped to an average depth of h feet to remove the root zone. An

additional 36 feet of weathered rock should be excavated for the cutoff

trench beneath the dam and spillway sections. This work can be acccanplished

by common excavation. All depths are measured normal to the ground

surface. Since the weathered bedrock received no soils test and its

properties remain laiknown, it can only be recommended that the excavated

material be wasted.

Spillway

Spillway sites considered in the exploration of this damsite

included an end-around channel around the left abutment of the dam and

a cut in the saddle where the left abutment ridge joins with Long Ridge.

The right abutment was ruled out as a possible location dtie to the presence

of a landslide downstream from the dajn axis.

The end-aro\xnd channel would be founded on the same general

rock types as described for the left abutment. Considering the depth of

weathering on this slope it is probable that the inner edge of the weir
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section would be founded on rock while the outer edge would be founded

on weathered material. The bottom of the cutoff trench, therefore, should

be excavated down to unweathered rock and backfilled with concrete. The

weir structure should be designed so that it woiild not be affected by-

differential settlement. It will be necessary to line the spillway chute

as the rock is not ccrarpetent enough to -vrLthstand the effect of rapidly

moving water. At the discharge end of the spillway channel some type of

stilling basin will be needed to control erosion of the stregim banks and

channel. Cut slopes of 0.50:1 or 0.75:1 in the approach channel and

above the spillway walls should be adequate for the rock zones, but

within the weathered zone a reduction of slope to at least 1.5:1 is

recommended. Since the side hill cut would be quite high, one or more

benches will be necessary as well as the installation of horizontal drains.

The other alternate spillway site, in the saddle to the north

of the left abutment, would necessitate a larger cut. The rock types

encountered would be massive imaltered sandstone, chert, metasediments,

and possibly glaucophane schist. Rock excavated from this location may

be usable as riprap or rockfill in the dam section. The cut slopes should

stand at 0.5:1 and the rock may be sound enough to eliminate lining the

chute. A free drop discharge and unlined retvim to Dry Creek are feasible.

The discharge would be returned to the creek farther downstream frcan the

toe of the dam than mentioned in the first alternate. The main factors

that would affect this site would be the location, direction, and incli-

nation of the minor faults that wovild probably be xmcovered dioring

excavation

.
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Outlet Works

It is proposed to construct a cut and cover conduit along the

right bank of Dry Creek in the channel section for use as em outlet works.

Excavation for the conduit wo\ild necessitate the removal of an average of

8 feet of loose terrace material and 2 feet of fairly hard rock. The

hard rock will require shooting while the rest of the work could be done

by common excavation.

Reservoir Area

The reservoir is vmderlain by the same varied rock types that

form the damsite. These rocks are fractured and jointed, but leakage is

not expected to occur from the reservoir. Silting of the reservoir will

occur to a minor degree.

Possibilities of landslides occurring within the reservoir area

are a factor which was considered. A survey of the area disclosed six

slides in the Franciscan Formation within a 2 mile radius of the damsite.

Of particular interest were the two slides above Kroll Creek and the large

slide immediately downstream from the right abutment, all of which occur

on Lindquist Ridge. It was believed that the steep slopes between these

old slides had the greatest potential for failure. A geologic reconnais-

sance of this area along Lindquist Ridge and within the balance of the

reservoir area failed to disclose evidence of incipient or old slides

such as hummocky topography, leaning trees, slip-outs, or tension cracks.

Furthermore, that portion of the surrounding hills which will be wetted

by filling the reservoir has slopes shallower than three horizontal to

one vertical. It is believed, therefore, that landslides do not present

a potential danger to the dam structure.
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Present use of the reservoir area is limited to cattle grazing.

Wo active mines are in the reservoir although it is believed that some

mineral claims are present. Relocation of existing dirt roads will be

necessary to service the mines and local inhabitants. It is estimated

that 90 percent of the road construction will involve common excavation.

Construction Materials

General

Sufficient quantities of borrow materials for the construction

of the dam are available within economic haul distances. Locations of

the proposed borrow areas are outlined on Plate E-2. Twenty-two auger

holes were drilled at the damsite and in the impervious borrow areas.

Representative samples of impervious borrow materiaJ-s were sent to the

Department of Water Resources' Soils Laboratory for primary and secondary

testing. The results of these tests are available in the Department's

files. Logs of the auger exploration holes are delineated on Plate E-3.

Impervious Material

As a res\ilt of the drilling and testing program two main impervious

borrow areas were selected. Area 1 should fiomish the reqixired volume of

iflipervious fill material; however. Area 2 coiold be used if more material

is needed.

Area 1 is approximately 3^000 feet to the north of the axis on

the downstream side of the dam. This borrow area includes an old highly

weathered terrace deposit and a deeply weathered zone on the adjoining hill

which also contains suitable materials. The material in each case is

composed primarily of sandy clay with scattered pebbles. Very little
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stripping of overburden would be necessary as the area is generally-

barren of vegetation. While drilling showed a raaximijm depth of about

kO feet for the terrace material, it is estimated that all of the

1,2^0,000 cubic yards of impervious fill required coiiLd be obtained from
j

this borrow area within a depth of 20 feet.

Area 2 is 1,000 feet nearer the damsite and similar to that

of Area 1, but because it woiold require the removal of a heavy brush

covering and stripping of the root zone, it is only suggested for use as

an auxiliary borrow area. Approximately U00,000 cubic yards of impervious

material could be obtained from this soiirce.

Pervious Material

The pervious material could come from one of two possible sources.

One possibility is the stream gravels along Dry Creek downstream from its

intersection with the Dry Creek Cutoff Road; the other is the stream gravels

from the gravel plant located on Putah Creek near the confluence with Dry

Creek.

The gravels along Dry Creek, about 1 mile haul distance from

the site, were not considered as a suitable source because the material

is not clean, is irregularly sorted in size, and probably of shallow depth.

The gravel pleint along Putah Creek, which is about 3 air miles from the

damsite, could fiirnish a steady supply of any desired gradation. Total

amount of gravel required in the dam is approximately 26,000 cubic yards.

No drilling or testing was conducted on the pervious material.

Rockfill and Riprap

Based on a reconnaissance of the local area, the best source of

riprap and rockfill material appears to be a pinnacle named Dog Rock which
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rises 90 feet above the surroimding serpentine 1 air mile to the west

of the damsite. The pinnacle is coiiiposed of a hard, dense \iltrabasic

igneous rock and is favorably jointed for quarrying. Due to the steep

walls of Dog Rock, a quarry face can be easily established. It is

estimated that about 20 percent of the rock will be wasted. The haul

distance by the Dry Creek Road is l.k miles, and the road has the added

advantage of being downhill to the damsite. It is estimated that enough

rock can be quarried to supply the 80,000 cubic yards needed for rockfill

and riprap.

Concrete Material

Aggregate . The most suitable source of aggregate is the gravel

plant previously noted at the confluence of Putah and Dry Creeks. This

plant furnished material that passed the specifications of the State

Division of Highways for the constniction of a bridge. Sufficient reserves

of the same material for the Dry Creek Project would be available. The

aggregate is taken from Putah Creek because of the reactive ingredients

found in the gravels along Dry Creek.

Cement. The nearest railroad is located in Calistoga. Cement

would be hauled by truck about IT miles from Calistoga to the job site.

Conclusions

1, The geologic investigation indicated that a properly con-

structed fill type dam up to I30 feet high can be built at the Collayomi

damsite if due consideration is given to depth of weathered bedrock at

both abutments.
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2. Stripping depths should average h feet at each abutment

and 3 feet in the channel section. For the cutoff trench an additional

27 feet of weathered bedrock should be excavated from the right abutment

and 36 feet of weathered bedrock from the left abutment. Excavation for

the cutoff trench in the channel section will vary from k feet of hard

rock in the stream channel to 27 feet of weathered bedrock near the right

abutment. This includes the excavation of an average thickness of 5 feet

of terrace gravels which extend from near the stream channel to just above

the Dry Creek Road. All excavation depths are measured normal to the

surface

.

3. The end-around spillway on the left abutment will be founded

on rock on the inner edge of the cut and weathered material under the

outer edge. This could result in differential settlement of the weir

unless it is properly designed.

k, A grout cui'tain will be necessary. The grout take should

be in the order of one-half to one sack per linear foot,

5. Abundant supplies of impervious material are readily avail-

able within 3,000 feet of the damsite. The nearest source of good pervious

material is 3 air miles to the northeast along Putah Creek. Riprap and

roclcCill can be quarried at Dog Rock, 1 air mile to the west.

6. There should be no problem with leakage from the reservoir.

7. The silting rate is expected to be low,

8. A design seismic factor of O.lg should be adeqiiate for the

proposed structure.
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Recommendations

It is recommended that the following exploration be performed

before final design of the dam is initiated:

1. Additional diamond drilling on both abutments and channel

section to more accurately estimate rock characteristics and stripping

depths. In addition, an adit should be driven into the right abutment.

2. Complete water testing of all drill holes to determine

leakage and grout characteristics.

3. Drill and test blast quarry site.

k. Additional drilling and primary and secondary testing of

the construction materials,

5. An ancient Indian culture has been identified in the general

vicinity of Mddletown. Prior to excavation of the impervious borrow areas,

an examination should be made by a competent archeologist to determine if

the area has an archeological value.
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Introduction

The Lake County Flood Control and Water Conservation District,

in conjimction with the people from Collayonii and Long Valleys, have

proposed the construction of a project to conserve and regulate the water

of Dry Creek for beneficial use. The project would provide a dependable

and adequate water supply for alleviating the present shortages and per-

mit the economic expansion of the area. Until a water project is con-

structed, no significant increase in the development of the agricultural

and urban potential is expected to take place in the forseeable fut\Are.

The area of investigation encompasses about 16,400 acres of

land. An estimated 5^700 gross acres are within the boundary of the

proposed project service area which generally follows the 1,200-foot

contour. This gross area was derived by eliminating those lands within

the two valleys which, due to location, elevation, and soil conditions,

were considered to be impractical to irrigate. It is anticipated that

at full development, which is expected to occur by the fifteenth year

after completion of project construction, approximately 3^500 acres of

land will be irrigated with project water. The latter, or net project

service area, was established by reducing the gross project service area

by lands utilized for roads, canals, farmsteads, urban lands in Middlto'v/n,

and k60 acres of land presently irrigated by direct stream diversion and

ground water.

Pi^'pose and Scope

The objectives of this economic study were: (l) to estimate the

irrigation and urban development within the proposed service area during
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the 50-year study period, and the supply of water required to satisfy

this development; and (2) to determine the economic justification and

financial feasibility of the proposed project.

Economic evaluation procediires used for this study were those

developed under the Watershed Protection and Flood Control Act (P. L, 83-566,

as amended) , This criteria was adopted in compliance with a resolution

by local interests stating their intent to seek financial assistance under

this act.

Benefits resulting from irrigation measures are mainly the

difference in net income from production with and T-dthout the project.

As there was no practical alternative source for urban water, benefits

for urban water were measured on the basis of vendibility.

The cost of building, maintaining, and operating the project as

well as all on-farm capital costs and farm production operation and main-

tenance costs required in connection with the irrigation facilities were

considered.

Information obtained from published literature and from interviews

with persons associated with the University of California at Davis, the

Department of Water Resources, and local so\irces, was utilized in the

investigation.

Data in the annual reports submitted by the Lake and Napa

County Agricultural Commissioners, adjusted by information from the Lake

County Farm Advisor and local residents, were used as the primary basis

for the projection of yields and prices shown herein.

Information on the adaptability of crops to climate and soil

conditions, adjusted by the economic criteria of market demand and potential

I
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agriciJltural development in the local and regional areas, formed the

basis for the projection of the crop patterns presented.

The economic analysis was based on a 50-year period divided

into decades. The cost-price relationship for the base period (1952-56)

was used to determine the payment capacities and benefits from the project.

However, these data were adjusted by the U. S. Department of Agriculture

long-term index i/ of 235 for prices received and 265 for prices paid

to conform with the Soil Conservation Service method of analysis.

Urban water requirements were based upon the potential population

growth of the area, including that growth attributable to availability of

an adequate future water supply.

Proposed Service Area

Physical Characteristics

The physical characteristics of the proposed service area per-

taining to climate, topography, and soils, as they affect economic develop-

ment, are discussed in the following paragraphs.

Climate . The proposed Dry Creek service area has a Mediterranean

type climate, with moderate to high precipitation in the winter Eind little

or no rainfall in the summer. The long-term average annual rainfall at

Mi,ddleto^m, situated at the approximate center of the service area, is

hS inches. Anniial rainfall at Lower Lake, about 25 miles north of Middletown,

averages 29 inches, and at the Helen Mine, in the upper reaches of the Dry

Creek Watershed about 5 miles from Middletown, 82 inches. There are no

17 Base period 1910-1^4- = 100.
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temperature records available for the Mddletown area; however, by the

use of data from nearby stations it is estimated that the average tem-

perature for Janviary is approximately ^3°F^ and. for Jxoly about 72°F. !

Maximum and minimum temperatures are estimated to range from about 110 F '

in the summer to approximately 15°F in the winter. Snowfall, although

occviring in the higher reaches of the watershed near the service area,

is rare within the service area itself.

Topography . The general area is hilly and raoimtainous. Within

the mountains are irregularly shaped narrow valleys, most of which occxir

along very irregular drainage lines. The proposed service area is j

located in Long and Collayomi Valleys, which are typical of the valleys

found throughout the region. The service area lies at an elevation of

about 1,200 feet, and is surrounded on the west by the Mayacmas Mountains

rising to about 3^500 feet, on the north by Boggs Moxmtain rising to

about 5^000 feet, and on the east and south by foothills typical of the

Coast Range. The mountains surroimding the service area are covered by

growths of natural grasses, manzanita, scrub oak, and various species of

conifers

.

Soils . The irrigable lands in the service area are of two

distinct soil types: (l) recent alluvial soils with deep, permeable

profiles, ajid (2) older terrace and upland soils with shallow soil profiles.

Alluvial soils, which comprise about one-third of the land area, have

medium to deep effective root zones, are permeable throughout, and free I

of salinity, alkalinity, rock, and other conditions limiting crop adapt-

ability. The remaining two-thirds of the land has the same general qualities

as those above but is restricted to crops with relatively shallow root

systems

.
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Development of the Area

The past emd present development of the area served as a basis

for the economic analysis of the project. Urban, subiirban, agriculture,

population, transportation, farm size, land values, and market aspects

are discussed in the following paragraphs.

Urban . Although development of the present site of Middletown

did not occur \intil I87I, a small village developed at Guenoc in Coyote

Valley as early as i860 functioning as a trading post and stagecoach stop.

In the session of I866-67, the State Legislature granted a toll road fran-

chise beginning at Calistoga in Napa Valley and terminating at the present

site of Middletown. In addition to its place as a travel stop, Middleto^m

also gained some importance as a trading area for the cinnabar (quicksilver)

mines located in the surrounding moixntains. Middletown reached its zenith

in 1895 when mining was at its peak.

At the present time, the majority of the urban development within

the proposed service area has taken place in and around Middletown. Approxi-

mately 170 acres of land was classified as urban in 196O. Although future

development is anticipated along the road bordering St. Helena Creek in

Collayomi Valley, most of the future urban use will probably continue to

occur at Middletown and its surrounding area.

Suburban. Some "residential farms" —
' will be developed and re-

quire project water. Forecasts show that ^50 acres of urban land use and

2to acres of residential farm land use can be expected within the proposed

service area by the 50th year following project construction, assuming that

su^.h construction would take place prior to 1970.

1/ Avocational farms and agricultural enterprises which provide the resi-
dent an additional income supplemental to another source of livelihood.
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Agriculture . Agriculture developed slowly in Collayomi Valley

and Long Valley. No substantial buildup of agriculture was evident in

the early years, although in the l880's sheep were grazed in the valleys.

At the present time about 800 -' acres of irrigated pasture and orchards

and another BOO acres of dryland pasture and miscellaneous crops are being

ciiltivated. Present land use in the project service area is summarized

in Table 1.

Population . The population of MiddJLetown in iBBO was about 350

•

This figure had increased to 5OO by 1895 • In I96O the estimated population

was 450 • With additional ^^^ater the increase in urban development is ex-

pected to accelerate. It is anticipated that the urban population in

Middleto-\m -i-rLll be about 3^500 people bj'- the year 2020.

Transportation . Another factor limiting the area's growth, in

addition to the shortage of developed water, has been the relative lack of

transportation facilities. Considerable study was made in the late iSOO's

of the potential for extending the railroad from Calistoga to Middletown

and around the periphery of Clear Lake. Due to the lack of development in

the area and indecision on the part of local people, the idea never took

form. At the present time only three routes provide access to the Middle-

tovm area, and only one of these can be considered a medium-duty, all-

purpose road.

Farm Sizes . Farms wholly or partially within the project service

area range in size from less than 5 acres to 5OO acres, with the following

approximate distribution: less than 5 acres - 20 percent; 5 to 25 acres -

35 percent; 25-100 acres - 25 percent; IOO-5OO acres - 20 percent. There

are approximately 125 farms located in Long and Collayomi Valleys.

17 Of which lf60 acres are located within the boundaries of the

project service area.
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Land Values . Lajid values within the agricultural area range

from $100 an acre for hilly brush land to $1,000 an acre for the better

orchard lands in Collayomi Valley.

Markets . Available information with respect to the agricultural

commodities projected for the proposed service area indicate that the

majority of the perennial crops \rLll be marketed outside the two valleys.

The wine grape production could readily be sold to the existing wineries

in the Napa Valley to the south partially to offset the continuing loss

of production in that area due to lirban encroachment.—''^ Lake County pears

have a nationwide reputation and existing outlets will be able to absorb

the future increased production from the Middletoim area. No difficulties

should be encountered in marketing the yield from the projected 350 acres

of walnuts. Most of the alfalfa, pasture and truck crops vrould be con-

sumed locally.

Evaluation of the Project

Sizing Factors

The project was sized to maximize net benefits based on the

historical and computed flows in Dry Creek for the period I906 through

1955* After the water supply, service area, crop pattern, and water re-

quirements were determined, reservoir size was related to an array of

tolerable agricultural deficiencies over the project life. In order to

determine the optimum reservoir capacity, the probable dollar losses which

would resu]-t from deficiencies of water yield in each dry year diiring the

life of the project was estimated, and the costs of developing different

17 California Agriculture, December i960 "Promising New Area for Premi\jm

Quality Wine Grapes to Replace Acreage Loss to Urbanization", A. J.

V/inkler, Professor of Viticulttire, University of California, Davis.
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reservoir capacities were determined. Active storage capacity was opti-

mized at the point where any additional increase in active storage would

cost more than it returned, or any decrease in active storage would re-

duce retiims in an amoiint greater than the decreased storage costs. The

optimum active storage capacity was foimd to be about 6,000 acre-feet.

Agricultural Development . The proposed service area is pri-

marily dry-farmed at the present time. Transition to full irrigation

vrLll require a relatively long buildup period. Vineyards and tree crops

have a natural bviildup to full production of 7-12 years; hence, given the

nature of the crop pattern it is unlikely that these crops will yield sub-

stantial benefits in the first decade of project life.

The crops projected in the proposed service area are types that

would be adaptable to the region. The projected cropping pattern was based

upon the physical factors of land class and climate, plus the economic fact<!

of payment capacity for water, market potential, and the level of comparatr

advantage of the service area over other areas for specific crops.

In projecting the crop pattern, it was ass'umed that planting of

the trees and vineyards will occur during the first few years of project

operation. Consequently, full agricultural development is not expected to

tal^ place within the service area until the 15th year following completion

of project construction. Table 2 shows the land use pattern anticipated

duxing each decade of the 50-year repayment period.

Land suitable for the production of diy wine grapes in the Central

Coastal area of California is limited. In recent years there has been a

displacement of vineyards in this area due to the encroachment of urban

facilities. As an example, grape acreages in Napa County declined from
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12,^400 acres in 19UO to 10,1400 acres in 196O; Sonoma Coimty declined

from 22,000 acres in I9IKD to 11,000 acres in I96O; and Mendocino Covmty

from 8,11-00 acres in 19I4O to 5 ^^00 acres in 196O. VJith the decline of

grape acreage, a demand has been created in the area for lands that are

suitable for the production of this type of crop.

At the present time there are about ItO acres of land within the

service area planted to vineyards -which demonstrates the suitability of

grOA/ing vine grapes in the area. Due to the need for new grape acreage,

the existing market for grapes in Napa Valley, suitable soil and climate

conditions, and the high economic return which can be derived, the prin-

cipal crop projected for the service area is dry wine type grapes. It

is anticipated that approximately 60 percent of the agricviltxaral service

area at full development will be planted to vineyards.

One factor that could be a handicap and which has not been fully

evaluated due to insiifficient data is the possible hazard of spring frost.

However, since the grape industry in Napa Valley and other areas has been

affected by this condition in the past, it is believed this will not pre-

clude the production of wine grapes in Collayomi and Long Valleys. Table 3

presents the projected service area crop pattern by land class at full

development

.

Irrigation Water Requirements

The irrigation water requirements for the proposed crops are shown

below. An irrigation efficiency of 70 percent was used in the determination

of these requirements. This efficiency can be attained by a combination of

surface application methods and sprinkler systems

.



F-10 DRY CREEK PROJECT

Farm Delivery Irrigation Requirements

Annual vater requirement in feet

1.4

1.9

1.9

1.0

3.3

2.9

Crop

Wine Grapes

Deciduous Orchard - Pears

V/alnuts

Lliscellaneous Field Crops - Dry Beans

Irrigated Pastiore

Alfalfa

Table h shows the projected water requirements for both agri-

cultioral and urban use d\iring the five decades studied.

Urban Water Requirements

Municipal and residential farm domestic water requirements were

estimated to range from 250 to 270 gallons per day per capita dviring the

repayment period. This is equivalent to an annual per capita use of

0.28 to 0.30 acre-feet. These rates were derived by analyzing per capita

water requirements in similar areas in which users are on metered systems.

The projected mtmicipal and residential farm population and the estimated

urban water use Is given below.

Projected Population Growth
and Urban Water Use
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Crop Prices and Yields

The historical prices and yields reported by the Agriciiltviral

Connnissioners of Lake and Napa Counties for the 5-year period I952-56

inclusive, were the primary soxorces of data for the projected prices and

yields used in the study. Information from other sources, including data

from the California Crop and Livestock Reporting Service, was used where

distortions in the county averages caused by dryleund yields or lower

yielding crops were evident.

Prices projected in this report represent the net amoixnt received

for a specific commodity at the delivery point. The projected yields are

based on historical averages with slight adjustments made according to the

types of land projected for a particular crop. In some cases, the projected

yields are higher than the historical data because of these adjustments.

Historical and projected prices and yields for selected crops

are shovm in Tables 5 ancL 6, respectively.

Production Costs

Production costs, both variable and fixed, were computed on the

basis of \xnit costs prevailing for the 1952-5^ period. A retiorn to manage-

ment of 10 percent of gross income was included in the costs. Variable

costs include all operating costs during the production period and all

charges to the point where the grower relinquished title of ownership of

the crop. Fixed costs are those expenses that occiir whether or not a crop

is grown, such as interest and taxes on land, depreciation of buildings

and equipment, and allowance for natural deterioration of the stand in the

case of perennial plants. These costs were determined for each crop pro-

jected for the service area.
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Payment Capacity

Pa^Tiient capacity is the maximum amount the agricultural producer

can afford to pay for project water at the farm headgate after deducting

all the costs of production (including an imputed return for the farm

operator's labor and management), except the cost of the water from the

gross farm income. This residioal is the amount a farmer could afford to

pay for project water; however, it does not necessarily reflect his will-

ingness to pay that amount for irrigation water.

Crop budgets were developed for those crops that were selected

as being representative for the service area. Payment capacity derived

from these budgets ranged from $19.90 per acre for irrigated pasture to

$62.00 per acre for pears. The average payment capacity for the entire

service area is approximately $i!-5»00 per acre. The pajTiient capacities

for those crops projected for the service area are sho^m in Table f

.

The payment capacity per acre-foot of water req.uired for the

various crops projected for the service area ranges from a low of $6.00

per acre-foot for irrigated pasture to a high of $i+0.iK) per acre-foot for

dry beans, id.th an average figure of $26.30 per acre -foot. These figures

were derived by applying the annual water requirements to the pajTnent

capacities sho^'m in Table 7. A summary of the payment capacities per

acre-foot of water required for the various crops at full development is

shoim in Table 8.

In view of the relatively low payment capacity for irrigated

pasture and alfalfa in relation to the expected costs of water development,

the acreage projected for these two types of crops was limited to soil

improvement and crop rotation programs. Payment capacities for vineyard
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and orchard crops indicate that these types coxold adequately pay the

expected costs associated with surface water development.

Further analysis shows that for the project as a whole, the

payment capacity as a percentage of gross income amounts to 13.I percent,

as a percentage of production costs it is I5.I percent, and as a percentage

of production costs excluding management costs it is 17.2 percent.

Benefits

Benefits attributable to the Dry Creek Project were determined

using criteria and procedures established under the Watershed Protection

and Flood Prevention Act (P.L. 83-566, as amended). Three types of benefits,

primary, secondary, and intangible, can be considered vmder this act.

Primary benefits from the project would be derived from two

sources: (l) the sale of water for irrigation of agric\iltural lands, and

(2) the sale of water for vurban lise. If the necessary facilities are pro-

vided, additional benefits would also accrue from recreation use in the

reservoir area. Since it is not known whether recreation will be a project

purpose, benefits derived from this source were not included.

Secondary benefits are estimated by the Soil Conservation Service,

but are considered to accrue to the local economy rather than to the national

economy as in the case of primary benefits. These include benefits resulting

from the transportation, processing, and marketing of additional goods pro-

duced; and benefits from increased requirements for materials and services

that will be incurred in connection with increased production.

Intangible benefits attributable to a project are not susceptible

to monetary measurement and hence are not included in the computation of

project benefits. These include such effects as improvement of water

quality, reduction of fire insurance rates resiolting from improved fire

protection, and benefits attributable to reduction in health hazards.



F-li{- DRY CREEK PROJECT

Incomes and costs, as calc\ilated for the I952-56 base period,

were adjusted by the U. S. Department of Agric\ilture indices for long-

term projected prices received and prices paid to reflect the net in-

come expected over the 50-year period of analysis. Data used for this

adjustment factor are tabulated below.

Long term Adjustment Factors

For Prices Received and Prices Paid

; USDA index figures ly

Year ; Prices paid : Prices received

1952 287 288

1953 279 258

195 It 281 2I+9

1955 281 236

1956 286 235

Five year average 282.8 253-2

USDA long-term index 265 235

1952-56 long-term
adjustment factor 0.9k O.93

17 U. S. Department of Agriculture, Sept. 1957,
"Agricultural Price and Cost Projections",

pages 8 and 9«

Agricu3-tural Benefits

Agricultural benefits wei-e derived by evaluB-ting the difference

in net income under project and nonproject conditions. The net income

in each case was that amoixnt remaining after gro^d.ng, harvesting, and all

other production costs exclusive of water, and land and management were

deducted from the gross value of production.
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Ilet Income - ITonprojeet Conditions . The principal crops in

the service area under nonproject conditions are dry-land pasture and

hay. In addition there are lesser amounts of small grains and walnuts,

and minor amounts of dry- land \rine grapes and deciduous orchards. It

is assuraed that without the project, this pattern vrould continue with

little change during the five decades under investigation. Table 9

shows the projected crop pattei'n by decades under nonproject conditions.

Ket income under nonpz-oject conditions ranges from $3 '25 per

acre for dry- land pasture to approximately $72.00 per acre for dry- land

deciduous orchards and is shoim in Table 10. As indicated in Table 11,

the average net income woiild be s.lightly more than pT-TS per acre for

the five decades. The average annual incom.c from the proposed service

area during the 50-yes,r study period would amount to o22,ii-ir0 per year

(adjusted for the long-terra index factor of prices paid to prices received)

The average annual adjusted income by decades is sho\m in Table 12.

Ilet Income - V/ith Project . Local farmers, the county farm

advisor, and others generally agree that given an adequate water supply,

there would be a rapid development of vri.ne grapes in the area. V/ith

project water, it is anticipated that the agricultural development will

approximate that projected in Table 2. At the end of the initial 15-year

buildup period, approximately 60 percent of the sei-vice area would be

planted to i-rLne grapes, 15 percent in pea,r3, 10 percent in walnuts, and

lesser acreages in irrigated pasture, truck crops, and o.lfalfa.

The value of irrigation water was based on approximately double

the yields obtained under present dry-farmed conditions. It is estimated

that it will require approximate-ly a 15 -year initial development period
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to attain these yields and that on those lands having greater slopes,

an additional on-fam capital investment of $100 per acre for ]-and improve

inent and sprinkler irrigation systems will be req.uired.

The average annual production costs and net incorae by crops under

project conditions is sho^m in Table 13. Income would range from a low

of ')50.70 per acre for irrigated pasture to a high of ^'l^T.OO per acre for

irrigated pears. The average net income per acre by decades for the ser^/ice^

area is indicated in Table 1^. It shou.ld be noted that a lesser unit V3,lue

per acre was used in the initial years of the project for ',;ine grapes,

deciduous orchards, and walnuts while these crops were being planted and

brought into full production. Table 15 shows that the avei-age annual equiv-

alent income from the service area during the 50-year study period amoiinted

to v2^,000 per year (adjusted for the long-term index factor of prices paid

to prices received)

.

Irrigation Benefits . The irrigation benefits attributabJ.e to the

project were considered to be the difference between the estimated net in-

come under project and nonproject conditions. Tlie average annual equivalent;

income under project conditions was estimated to be ;!;2U8,000, and 022,^^0

for nonproject conditions. The difference of $225,5^0 represents the in-

crease in agricultural income that would be rea].ized if the project were

constructed.

Residential Farm Benefits

The benefits from this source are inc3.uded with urban and agri-

cultiura]. benefits. The water used to irrigate the agricultujral portion is

expected to provide an average benefit to the landowner in the amount of

the derived agricuJLtural benefits for the same area. The portion utilized
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as domestic water is projected at the same average "benefit as the water

provided for urban use.

Urban Benefits

As there is no feasibZ.e alternative source of domestic vrater

which couJLd be developed at a reasonable cost, benefits from urban water

were established on the basis of vendibility. The present cost of water

to the user in the Middletoim area is estimated to be .'j60.00 per acre-foot.

Considering associated costs required to distribute project water (distri-

bution system, water treatment, storage tarJ:, and other facilities) and

associated benefits, vendibility of water to the MidcLletown vrater system

is considered to be at least $1-1-0.00 per acre-foot.

Based upon the projection of urban groirth and the per capita unit

water req.uirement, future water needs for domestic supplies were developed.

The present worth of the benefits for the 50-year study period attributable

to domestic water is $3^2,1-1-90 with an average annual equivalent benefit of

$13,320. Projected income by decades from the sale of dom-estic ira,ter is

shown in Table 16.

Benefit-Cost toalysis

In establishing economic justification, a project is properly

formulated if: (l) the estimated total economic benefits exceed the esti-

roated economic costs; (2) each separable purpose provides benefits at least

equal to its costs; (3) the scale of development is such as to provide

maximum net benefits; and (h) there are no other economical means of

accomplishing the same purpose.
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Irrigation benefits were considered to be the difference in

net adjusted income with and without the project less associated on-farm

costs. Tlic average annual equivalent agricultural income (benefits) with

the project ajnounted to approximately $248,000, and without the project

to l''}22fkh0. The average annxxal equivalent associated on-farm capital cost

amounted to >pl6,630, and is shoi-m in Table Yf . As these on-farm costs

were used in the original crop budget analysis, and have already been

included in the computation of agricultural income sho\m in Table 13

>

they were not deducted again in the benefit-cost analysis. Domestic

(urban) benefits are estimated at an average annual equivalent of $13,320

per year. The combined agricultural and domestic benefits total $238,880.

An anniial operation and maintenance cost of the associated on-farm irrigatiot

iEiprovements, amounting to $5,250, was subtracted from this figure giving

a net average annual combined benefit for the project of $233^630.

The estimated total capital cost of the project is $3,359,700.

Based on a 50-year project life and a 3 percent interest rate, the total

average annual cost would be $143,000. Of this amoxmt, $130,600 would be

the average annual equivalent capital cost, ajid $12,400 the average annual

operation and maintenance cost.

Comparing the average annxial net benefit of $233,630 with the

corresponding annual project cost of $143,000 results in a benefit-cost

ratio of 1.6:1 for the proposed Dry Creek Project. A summary of the

benefits and costs is shown in Table 18.

I
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Cost Allocation

Cost allocation is the process by which financial costs of a

project are distributed equitably among project purposes. The method

of allocating those costs is dependent upon the type of project and the

criteria established by the organization which will finance the project.

As previously stated, the Dry Creek Project was analyzed on

the assumption that it would be financed under the "Watershed Protection

and Flood Prevention Act", Public Law 83-566, as amended. The allocation

of project costs was made using the proportionate use of facilities

method in accordance with criteria provided by the U. S. Soil Conservation

Service, the agency responsible for the approval of projects seeking

financing under Public Law 83-566.

The proportinate use of facilities method is based on the con-

cept that the cost of jointly used facilities should be allocated among

the various project purposes in proportion to the respective use of those

facilities. Use of the reservoir was measured in terms of storage capa-

city. Use of the distribution system was based upon water delivery. In

both instances the proportioned allocation of the capital and annual costs

amounted to 9k percent for irrigation use and 6 percent for domestic use.

Under provisions of Public Law 83-566, the Federal Government

may provide financial assistance to the local sponsors of a project by

paying certain project costs. The project costs allocated to each purpose

were, in turn, apportioned between the Federal Government and the local

water users in accordance with the provisions of the Watershed Protection

and Flood Prevention Act. The resulting capital and annijal cost allocations

for the project are shown in Table 19-
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Financial Feasibility

Financial feasibility relates financial costs to project

revenues. A project is financially feasible if: (l) the beneficiaries

are ready, willing, and able to pay the reimbursable costs for project

products and services within the repa-ynent period; (2) sufficient capital'

is authoi-ized and avaiJ-able to finance construction to corapletionj and

(3) estimated revenue to be derived dviring the prescribed. repajTaent

period is sirfficient to cover reimbursable project costs.

The total amount of the allocated cost to be repaid by the

local interests was computed to be .'?1, 812,^00. A repayment schedule has

been developed to show the ability of the project beneficiaries, solely

through the sale of developed water, to repay vrLthin 50 years the allo-

cated cost plus interest at 3 percent, and a yearly operation and main-

tenance cost estimated at $12,U00.

Annual interest ranged from approximately $5^^370 during the

initial year of the repayment period to about $58^200 at the ninth year,

and vri-th a declining interest and loan balance, to $1,330 at the 50th

year. As net revenue (total income less operation and maintenance costs)

showed a relatively uniform buildup from ^pl9,000 for the first year of the

project to $110,000 for the 50th year, that portion of the annual interest

due, but not payable with current revenue, was recapitali::ed. Thus, the

increase in balance due on the loan increased from the initial yl,8l2,l+00

to approximately $1,9^0,000 at the eighth year with a corresponding build-

UD in interest due during the initial years.

f
The payment capacity was determined to be .726. 30 per acre-foot

for irrigation -vrater, and oi+0.00 per acre-foot for domestic water. The

i
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allocated project costs, on aai acre-foot basis, amovtnted to $ll4-.90 for

irrigation water, and $25.95 for domestic vater. This indicates that

the service area has the capability to repay the reimbursable portion

of the cost.

If the price of urban water to Middletown was set at the pay-

ment capacity of $40.00 per acre-foot, the price of agricxiltural water

could be reduced to about $lil-.25 per acre -foot. It is anticipated that

the final charge for water to agriculture, however, will probably reflect

a combination of assessment, taxation, and a fixed rate per acre-foot.

A 50-year repayment schedule, based upon the price of agricultural water

at $lU.25 per acre-foot and urban water at $i+0.00 per acre-foot, is

shown in Table 20.

Recreation

Construction of Collayomi Dam will create a small reservoir

which will provide a limited opportunity for recreation use. Consider-

ation should be given to the possibility of including recreation facilities

in the project plan of development.

The benefits and costs involved will be dependent upon the type

of recreation facilities included. The type to be included is a matter

that shoiild be decided by the local water agency responsible for the con-

struction and operation of the project.

The major attraction and probably the major recreation use is

anticipated to be fishing in the reservoir. Three schemes of reservoir

fishery management were proposed for consideration by the Department of
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Fish and Game. Scheme number two, "warrawater fishery plus early season

trout fishery", was selected for the purpose of illustrating benefits

and costs involved in a development of this type.

The cost of the recreation facilities was estimated to be

$550, OCX). The average annual equivalent cost woiild be $21,380. In

addition, sji expenditiire of $10,000 ann\aally woiild be needed to stock

the reservoir with catchable size trout in order to provide satisfactory

ajigling \inder this scheme.

The average annual recreation benefit projected under scheme

number two was estimated at $26,960. Table 21 gives the recreation

benefits by decades for this scheme.

Summary

The proposed Dry Creek service area is located in Long and

Collayomd Valleys of Lake County at an elevation of 1,100 to 1,200 feet.

It comprises a net area of 5^680 acres of which 3>500 acres are projected

to be irrigated with project water. The area has a Mediterranean type

climate, with moderate to high precipitation in the winter, and little

or no rainfall in the siommer. Middletown is the only urban ccamnunity

within the area. The I96O population was about U5O; by 2020 the total

population is expected to increase to 3>500«

Irrigated crops and water requirements projected for the service

area are as follows:
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Crop
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agricxiltviral use would be sufficient to pay the reimbiorsable portion of

the project vithin the 50-year repayment period and still provide a rea-

sonable income for the farm operator. Construction of the project will

provide a small reservoir id.th a limited opportunity for recreation

development. Analysis was made of one of the three schemes of develop-

ment suggested by the Department of Fish and Game. Consideration should

be given to the possibility of including recreation facilities as part

of the project.

A summary of the economic and financial features of the project

at full development is sho^vm in Table 22.
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TABLE 18

Siuninary of Benefits and Costs

A. Benefits

Net Income with Project

Agriculture $248,000
Domestic 13,320

Total $261,320

Net Income Without Project 22,440
Net Annual Increase in Income $23b'byo

Annual Associated Costs

Amortized Capital Costs ^ (16,630)
Operation and Maintenance 3,230

Total 3,230

Net Annual Project Benefit $233,630

B. Costs

Average Annual Project

Dam and Reservoir 96,100
Distribution System 34,300

Total 130,600

Operation and Maintenance

Dam and Reservoir 2,200
Distribution System 10,200

Total 12,400

Total Annual Costs $143,000

Benefit-Cost Ratio 1.6:1

1/ Included in the crop budget analysis and has been deducted
in the process of calculating the net income above.
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TABLE 22

Econcjmic and Finajicial Stimmary at Fiill Development

Payment Capacity

Gross Income $ 338.55
Production Costs
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ESTIMATED MONTHLY DEMAND SCHEDULE
FOR COLLAYCMI RESERVOIR

(in percent)

Month Agriciiltiiral demand Urban demand

Janxiary

Febmary
March
April
May
Jxine

July
August
September
October
November
December

11

27
30
23

9

5

k

5
6
8

13

15
lU
11
8
6

5

TOTAL 100 100

ESTIMATED MONTHLY EVAPORATION RATE
FOR COLLAYOMI RESERVOIR

(in feet)

Month Net evaporation rate

Janiiary

Febnmry
March
April
May
June
July
August
September
October
November
December

0.1
0.3
0.5
0.7
0.7
0.5
0.2
-0.1
-0.2

TOTAL 2.7
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ESTIMATED CAPITAL COST OF THE DRY CREEK PROJECT

(Based on prices prevailing in Janxiary, 196U)

Item Unit Quantity
Unit
price Cost

Dam and Reservoir

Reservoir
Rights-of-way
Clearing
Buildings
Road relocation

Total Reservoir Cost

ac.
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ESTIMATED CAPITAL COST OF THE DRY CREEK PROJECT (cont'd)

(Based on prices prevailing in January, lS6h)

Item Unit Quantity
Unit
price Cost

Outlet V7orks

Excavation
Backfill
Concrete

Intake structure
Conduit

Cement
Steel

Reinforcing
Trashrack
Pipe

Slide gate
Hollow jet valve
Miscellaneous items

Total Outlet Works Cost

Other Costs

cu. yd.
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I

ESTIMATEHD CAPITAL COST OF THE DRY CREEK PROJECT (cont'd)

(Based on prices prevailing in Janiiary, 1964)

H-3

Item Unit Quantity
Unit
price Cost

Distribution System

Concrete Pressure Pipe

Permanent easement
Trench excavation
Compacted backfill
Common backfill
Furnish and lay 36" dia.
Furnish and lay 2h" dia.
Furnish and lay I8" dia.
Furnish and lay 15 " dia.

Furnish and lay 12" dia.

Furnish and lay 10" dia.

Furnish and lay 8" dia.
Furnish eind lay 6" dia.

I

Total Pipe Cost

lijmp sum
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ESTIMATED CAPITAL COST OF THE DRY CREEK PROJECT (cont'd)

(Based on prices prevailing in Janimry, 1964)

: : : Unit

Item ; Unit ; Qiiantity ; price ; Cost

TOTAL ALL ITEMS $ 723,100

Contingencies, 10^ 72,300

Subtotal $ 795,^+00

Engineering and administration, 10^ 79,^00

Subtotal $ 87^^,900

Interest during construction @ 3^ 13,100

TOTAL CAPITAL COST, DISTRIBUTION SYSTEM $ 888,000

TOTAL COST OF PROJECT $3,359,700
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i of California

3m o r a n d u m
The Resources Agency of California

Honorable William E. Wame COPY

Director, Department of Water Resources
1120 "W" Street

Attention Mr. Carl A. Werner
Chief, Delta Branch

Date : August 27, 1964

Subject : Transmittal of Report-
Collayomi Reservoir, Lake Co.

Department of Parks and Recreation

Transmitted herewith are two copies of a report on the recreation
potential of Collayomi Reservoir, Lake County. The report is a
revised version of the report transmitted to you on April 30,
I96I+. Revisions were made in conjionction with the staff of the
Delta Branch. The report was prepared by our Recreation Contract
Services Unit in partial fulfillment of Interagency Agreement
252781. The work was carried out under Work Authority No. UOO,

Upper Putah Creek Investigation at the request of Mr. Carl A.

Werner, Chief, Delta Branch.

The report was prepared with the understanding that the project
is not intended to become a part of the State Water Facilities.

The investigation which led to the preparation of subject report

was coordinated with the Department of Fish and Game.

CHARLES A. DeTURK
Director

By: /s/ John H. Knight
JOHN H. KNIGHT
Deputy Director

Attachment
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SUMMARY

Construction of the proposed Collayomi Dam

and Reservoir wotild provide a small recreation lake.

Installation of appropriate recreation facilities on

all of the 36 acres of siiitable land around the lake

would accommodate about 60,000 visitor-days per year.

After about 10 years, the greater drawdovm caused by

withdrawals to satisfy increased irrigation and dcsnestic

demands would shorten the recreation season and reduce

the recreation use to about 50^000 visitor-days per year.

The Department of Fish and Game examined the

fishing potential of Collayomi Reservoir and has suggested

three alternative schemes of management: (l) warmwater

fishery only, (2) warmwater fishery plus early season

trout fishery, and (3) wamrwater fishery plus extended

season trout fishery made possible by controlling the

temperat\ire of the water within the reservoir.

Recreation facilities for schemes 1 and 2

would cost about $550,000. Scheme No. 3 would have

an additional cost dvie to a more elaborate outlet

works for releasing water from the reservoir at various

elevations

.
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RECOMMENDATIONS

In order to assure maximum feasible

recreation development at the reservoir, it is

recommended that the local vater agency responsible

for the construction and/or operation of the project:

1. Acqviire in fee title all lands

around the reservoir for a distance of

at least 300 feet measiored horizontally

from the shoreline when the pool is at

the spillway lip.

2. Acqiiire, in addition to the

lands in (l) above, the recreation lands

shown on Plate 1-2, "Collayomi Reservoir

Proposed Recreation Development".

3. Acquire the necessary right-of-

way ajid construct a public access road,

if feasible, to the public domain lands

south and west of the reservoir.



APPENDIX I 1-3

INTRODUCTION

The Legislature in I962 directed the

Department of Water Resoiirces to investigate the

feasibility of a water project on Dry Creek near

Middletown, Lake Co\mty. The project woiild provide

water for irrigation of lands in Collayomi and Long

Valleys, assure a dcmestic water supply for the com-

munity of Middletown, and provide an opportvmity for

the enhancement of recreation, fish, and wildlife

resources. Recreation studies of these resources

and the featxires needed for their enhancement proceeded

concurrently with engineering studies of the project.

At the time the recreation studies for Bulletin

No. 99-1 were formulated, it was not known which of the

local agencies would construct and/or operate the project,

and to what degree they woiild be willing to ass-ume respon-

sibility for the operation of the recreation facilities.

Therefore, information pertinent to all three schemes of

development were included in this report.
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PROJECT DESCRIPTION

The proposed Dry Creek Project consists of two main

features: (l) a 130-foot high earthfill dam with a gross

reservoir storage capacity of 6,600 acre-feet, and (2) a distri-

bution system for transporting the water to the areas of use.

Location

The f^f^n and reservoir would be located on Dry Creek

about 2 miles southwest of Middletown, in Sections k and 9,

TION, R7W, MDBScM.

Reseinroir Surface Area

The proposed reservoir would have a surface area of about

150 acres at spillway crest elevation 1,282 feet. Demands on the

reservoir after full development of the service area will cause the

reservoir to be drawn down about 55 feet in most years, leaving a

siirface area of about 60 acres in October. Maximum drawdown will

be 66 feet, with a corresponding surface area of kO acres. It is

anticipated that maximum benefits from recreation and fisheries

resources woiild be realized during the first 10 years after the

project has been constructed. After this period the increased de-

mands on the reservoir for irrigation and dcmestic water will

accelerate the drawdown and shorten the recreation season.
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AREA DESCRIPTION

Topography

The topography in the vicinity of the reseirvoir is characterized

by steep and rugged lands at the higher elevations giving way to gently

\andulating lands adjacent to the valley floor. The reservoir, located in

an arm of Collayomi Valley, has a wide, fairly flat channel section and

moderate side slopes. Lands encompassing the reservoir are covered by a

mantle of shallow residual soil which supports a heavy growth of brush and

scattered timber. Occasional outcrops of rock are visible throughout the

area.

Vegetation

The vegetative type dominating the area around the reservoir is

classed as chaparral. The shrub species fovmd most frequently are man-

zsjiita and chamise. A few knobcone pine and digger pine trees appear to

dominate the hill crests. There are a few grassy glades in the chaparral.

Climate

The climate, commonly referred to as Mediterranean, is typical

of the region north of San Francisco on the east slope of the Coast Range.

It is typified by long, hot dry sijmmers and wet, mild winters. Snow is

unusual for the area.

Local Problems

The location of the proposed reservoir is on private land. In

the hills just south and west of the reservoir area there are two parcels
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of public domain lands, totaling about U,UOO acres, to which there is

no public access. The Department of Fish and Game has proposed that

a public road be built to provide access to these lands in compensation

for deer range lost by construction of the reservoir.

Present Land Use

The land in and adjacent to the reservoir area is presently-

used for cattle range. The cattle forage on annual grass and forbs, but

also do some browsing. Two cinnabar mines, now inactive, are situated

upstream from the reservoir.

Local Economy

The economy of the area is primarily siq)ported by raising beef

cattle. Summer resorts and limited lumbering provide additional support

to the local economy.

PRESEM* RECREATION USE

The site of the proposed dam and reservoir is posted against

trespassing, and is £lL1 in one ownership. Deer and upland game are

prevalent in the area. Dry Creek is intermittent in its lower reaches

dxiring the summer and fall seasons, which limits opportunities for

fishing. The brush cover and general topography discourage hiking and

associated recreation activities. It is doubtfiil that more than 500

visitor-days of recreation use ajinually are realized within the reservoir

area.
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FUTURE RECREATION USE

Projection of futiore recreation use at the proposed Collayomi

Reservoir VTas based on the assumption that recreation will occur in a

pattern similar to that at a conrparahle existing reservoir. Lake

Hennessey in Napa County was selected as being the most closely comparable.

Because of the very small amount of land suitable for recreation use and

development around the Collayomi Reservoir, and because of the large

recreation demand, it has been assumed that any facilities to be in-

stalled would be for the highest possible density of use, which is day

use. Overnight and vacation recreation development have been excluded.

Per Capita Demand

It was determined from the population within a 40-mile radius

of Lake Hennessey that the per capita demand for recreation \ise at the

time of the i960 census was O.5 visitor-days . The figure O.5 visitor-

days per capita was used to calcvilate the recreation demand for the

Collayomi Reservoir originating within the day-vise service area at the

initial year after construction. Recreation demand during later years

was projected by adding to the initial demand (0.5) the amovint of ex-

pected increase, estimated to be O.I37 visitor-days per decade.

The area shown on Plate I-l, "Area of Visitor Origin for

Recreation Use", will encompass an almost oval area extending from the

south end of Clear Lake to Vallejo, and west from Napa Valley to Sonoma

Valley. Popvilation projections for this area were prepared by the

Department of Water Resources for the decades 1970 to 2020, eind were used

in calculations of the recreation demand for the proposed reservoir.
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Projected recreation demand in visitor-days to the year 2020 is shovm

below:

Decade
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The reduced surface area of the reservoir would have two

detrimental effects upon recreation use. The first and least signifi-

cant effect would be the impairment of the esthetic valiies of the

reservoir. The second, and highly significant effect, would be to place

the water svirface within a distance of 1,000 feet of the outlet. This

distance is considered critical at domestic water supply reservoirs by

Public Health authorities, and within that radius all recreation is

prohibited.

The result of the accelerated drawdown would be to shorten

the recreation season from l80 days to about I50 days annually.

The major attraction and probably the major recreation use of

the proposed Collayomi Reservoir would be fishing. The Department of

Fish and Game examined the fishing potential and has suggested three

alternative schemes of fishery management: (l) warmwater fishery only,

(2) warmwater fishery plus early season trout fishery, and (3) warmwater

fishery plxis extended season trout fishery made possible by controlling

the water temperature in the reservoir through the installation of a

variable stage outlet tower or similar device.

The wanmrater fishery would be the least expensive to maintain,

but would afford the least recreation potential because of competition

with nearby Clear Lake and Lake Berryessa.

A warmwater fishery combined with a trout fishery would be

more attractive and produce more visitor-days of angling than a wamwater

fishery alone.

Provisions for controlling the water temperature within the

reservoir would permit a trout fishery season to be extended into the

s;immer and provide the greatest recreation use.
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The projected annual recreation use linder the three alterna-

tive fishery management schemes, including the effect of accelerated

drawdown, is listed by decades in number of visitor-days in Table I-l.

TABLE I-l

Projected Annual Recreation Use in Visitor-Days

Warravreiter fishery

il
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Data on the proposed development sites are summarized as

Total developable area at reservoir: 36 acres.

Area in Daily capacity in
Type of development acres visitor-days

Overlook 1
Parking area 5
Picnic area 30

TOTAL 36 820

The largest of the proposed development sites is about 16 acres.

Since it does not have access, it will be necessary to construct a road

to the area. The existing county roads within the area affected by the

proposed reservoir must be relocated to provide access for the resident

property ovmers. Possible routes around the reseirvoir on the north and

south side were found to be about equal in cost. Access to the recreation

area would require the road to be routed along the south shore of the

reservoir. Inasmuch as costs are about equal by either route, it was

assumed that the road would be located along the south shore.

The costs for developing the proposed onshore recreation faci-

lities for Collayomi Reservoir are presented in Table 1-2.
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TABLE 1-2

Estimated Cost of Onshore Recreation Facilities
for

Collayond Reservoir

Items Cost per unit Subtotal

Land acquisition $ 26,000
Picnic units $2,750

130 (road access) 357,500
25 (boat access) 68,750

Overlook 5,000
Beach 5,000
Water supply system 85,000

TOTAL $547,250

On Plate 1-2 is illustrated a 100-unit picnic area with

parking which could be developed on the largest of the five develop-

able units.

OPERATION OF RECREATION AREA

It was assumed that the proposed water project would be

owned and operated by a responsible local water agency, and that

the agency would also provide for the operation of the recreation

facilities at the reservoir.

I
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COPY
state of California

MEMORANDUM

J-1

The Resources Agency

TO: Honorable William E. Weume, Director
Department of Water Resources
P. 0. Box 388
Sacramento, California

DATE: April 23, 1964

FRCM: Department of Fish and Game, 722 Capitol Mall, Sacramento, California

SUBJECT: WP - State of California, Department of Water Resoiirces, Upper Putah
Creek Investigation - Comments and Recommendations of the
Department of Fish and Game on Dry Creek Reservoir Project,
Dry Creek, Lake County.

The Department of Fish ajad Game, through its Contract Services Section,
has conducted a limited investigation of the impact of the proposed Dry
Creek Reservoir Project on the fish and wildlife resources of the project
area. Funds for this work in the amount of $2,000 were provided during
the cvirrent fiscal year by the Delta Branch, Department of Water Resources.

It is our understanding that the project will most likely be constructed
by the Lake County Flood Control and Water Conservation District with
funds obtained under the terms of the Watershed Protection and Flood
Prevention Act (Public Law 566). We also understand that the district

may request Davis-Grunsky Act funds to construct necessary fish, wildlife
and recreation facilities.

We have made those fish and wildlife studies possible within the time

and budgetary limitations prevailing and have developed recommendations
which will assist the constructing agency in protecting existing re-

so\irces eind in maximizing the fish and wildlife enhancement opportunities

attendant to the project.

RECOMMENDATIONS

In order to assure the maximum development of fish and wildlife and

associated use thereof at the proposed Dry Creek Reservoir Project, it

is recommended that the constructing agency accomplish the following:

(1) Provide those on-shore recreation facilities
proposed by the Department of Parks and
Recreation in its report, "Recreation StMies,
Dry Creek Project, Lake Covmty", dated
Janvtary 1964.
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Honorable William E. Warne -2- April 23, 196k

(2) Investigate the potential of a miiltiple-level or
variable -stage intake structxire at Collayomi Dam
to maintain in Collayomi Reservoir water of suit-
able quality to support a trout fishery throughout
the summer.

(3) Provide fencing of suitable quality to prevent the
entry of juvenile deer into those sections of the
proposed Dry Creek Canal in which they would likely
be lost by drowning. (The department has determined
that the initial canal reach, i.e., that section
lying between Dry Creek and the first concrete pipe
lateral, woxild require fencing. Reccanmendations for
additional fencing, if later determined necessary,
will be made in advance of final canal design.)

(h) Cooperate with the United States Department of the
Interior in the acquisition of such lands or ease-
ments as may be required to ensure public access
to those parcels of public domain which lie at the
head of the Dry Creek drainage and which are shown
on the map attached to this memorandum. 1/

Following is a discussion of our findings and conclusions regarding existing
fish and wildlife in the project area and the probable effect of the proposed
dam, reservoir, and canal on these resoiorces.

Fishery Without the Project

Rainbow trout are foiind in Dry Creek as far upstream as the Wall Street Mine,
approximately three miles above the damsite. Samples taken on January 9, 1964
indicate an average trout density of 211 harvestable fish per stream mile in

j

and below the project site. This reach could, therefore, support an estimated'
312 angler-days of fishing effort annually londer present conditions.

Nongame species also sampled, listed in descending order of abundance, were
Sacramento sqxiawfish, western roach, and riffle sculpins. 1

Wildlife Without the Project
j

Game species in the project area include black-tailed deer, valley and moun-
tain quail, and gray squirrels. Pellet group covints made in I963 indicate
that the deer popiolation in the drainage area averages 8I animals per square
mile, or I9 deer in the reservoir site. Recent land ownership changes have

1? A specific access proposal is fovind in the section "Wildlife With the
Project."
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Honorable William E. Wame -3- April 23, 196k

eliminated public deer himting opportunities in the area. Prior to these
changes, however, an estimated 195 h\mter-days of nrmnnl use occurred in the
Dry Creek drainage.

Strip samples indicate a population of 112 valley quail in the reservoir site.
Mountain quail are known to be present in the site, however none were observed
d\iring the I963 survey. Quail hunting pressure in the reservoir area is light.

Gray squirrels are common in the reservoir area; however, as in the case of
quail, their use by hunters is relatively light.

Fishery With the Project

The trout fishery below the proposed Collayomi Dam will be lost since the water
required for its maintenance can be put to better use in the development of a
fishery in the proposed reservoir. This loss, as indicated previoixsly, repre-
sents a potential total of 312 angler-days per annum. The effect of the im-
pairment of Dry Creek flows, as indicated in Water Resovirces' project operation
study V-I, does not pose a threat to gamefish production in Putah Creek.

There is little doubt that the proposed reservoir coiild support a satisfactory
poptilation of warrawater gamefish. The moderate drawdown indicated in stiidy V-I
during the April-June period woxild provide adequate spawning conditions for
warrawater species. The chemical analysis of Dry Creek water indicates a
slightly alkaline quality, well stiited to biological productivity in the proposed
reservoir.

The potential of Collayomi Reservoir to support a trout fishery was investi-
gated. The key to the development of such a fishery appears to be midsvmmer
water quality. A single, low-level outlet in the dam, as currently proposed
by Water Resources, wovild tend to withdraw cool water from the lake quite
esirly in the summer. We have estimated that temperature and oxygen conditions
under this scheme would become ixnsuitable for trout by late Jvine of most years.
Such an operation would limit trout management to the stocking of catchable-
sized fish dviring May and Jtme. Maintenance of satisfactory emgling under
such a program would involve a plaxiting cost of $10,000 amnvially and would
provide an estimated 10,000 angler-days of fishing. 1/

If suitable water temperatures could be maintained throughout the summer by the

use of a multiple-level of variable-stage intake, a more economical trout
fishery could be provided. Under such conditions subcatchable-sized trout
could be stocked in the lake in the fall and could utilize natiiral foods to
attain harvestable size by the following spring and summer. Such a fishery
could support an estimated l8,500 angler-days of use at an annual planting
cost of $6,500. 2/

1/ Assume an average of 3.5 hoiirs per angler-day, catch rate of 1.0 fish per
angler-hour, and a teturn of 70 percent of the fish to the creel.

2/ Assxmie an average of 3.5 hours per angler-day, catch rate of 0.5 fish per
angler-hour, and a return of 50 percent of the fish to the creel.
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The following table simmarizes the possible fishery alternatives, their
respective costs and vise levels:

Fishing Estimated Annttal Estimated Anniial

Alternative Planting Cost Angler Use

1. Warmv/ater

(standard intake) $ 3,C)00 days

2. Warmv/ater and trout
(standard intake) 10,000 13,000

3. Warrawater and trout
(multiple-level or
variable-stage intake) 6,500 23,000

Wildlife With the Project

One feature of the Dry Creek Project is a water conveyance system which rings
most of the Collayomi VaJJ.ey and much of Long Valley at approximate elevation
1,200. Nearly 80,000 feet of this system will consist of an open, concrete-
lined canal. The canal will bisect the deer range in this area by separating
the shelter of the wooded slopes above elevation 1,200 frcm the open grazing
Ismds which lie below the proposed canal euLignment. While the size of the
structure does not pose a threat to adult deer, the department is concerned
about the possible loss of fawns in the canal.

Water depth in much of the canal will be two feet; velocities will vary be-
tween 1.0 £ind k.k feet per second. Fawns are dropped in late spring and early
summer when canal deliveries will be heavy. Fawns are less than two feet high
at the time of their birth. The Department of Fish and Game does not have
precise knowledge at the present time to indicate which canal sections will be
dangeroiis to fawns and which will not. Sioffice to say, however, that the
initial section, extending from the dam to the first concrete pipe lateral and
intended to carry the entire project release at velocities up to h.k feet per
second, will be dangerous to fawns and should be enclosed with sviitable fencing.
Experimental work on the swimming and climbing ability of fawns has been
scheduled by the department for summer 1964. Resxilts of these studies will
indicate whether additional fencing will be reqxiired before the Dry Creek
CanaJ. design is finalized.

As indicated earlier, it is estimated that 19 deer will be lost as a resxilt of
the construction of the proposed reservoir. Of much greater significance to
hunters, however, has been the recent prohibition of public access across
private lands to scattered parcels of public domain which lie at the head of
the Dry Creek draiimge. The attached map illustrates how these public lands,
containing over 4,400 acres, are isolated from use by their legal owners, the
public

.
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One such parcel, containing 1,820 acres, lies immediately south and west of
the reservoir site. The proposed relocation of Dry Creek Road around the
head of the lake will bring recreationists to within 100 yards of the public
land at the point where the new road will cross the south fork of Dry Creek.

A second parcel, containing 2,2^*0 acres, lies two miles beyond the end of
the proposed project road. Use by the public of the existing road is pro-
hibited by the present Ismdowner.

The Department of Fish and Game proposes that the agency which develops the
Dry Creek Reservoir Project conrpensate for the aforementioned wildlife losses
by providing public access to the public danain described above. The Ukiah
District staff of the Bxireau of Land Management has indicated that it would
welcome this opportunity to initiate wildlife enhancement programs on these
lands.

Public access to the vicinity of Research Mine should be provided via the
existing Dry Creek Road; access should be acquired to the southern parcel
from the Ida Clayton Road along the Lake-Sonoma county line. Total length
of these rights-of-way would approximate 2.7 miles; minimum width should not
be less than 60 feet. These rights-of-way are to be considered project costs.

/s/ W, T, Shannon
Director

Attachment
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Introduction

The economic and financial analyses of the Dry Creek Project

were prepared in accordance with requirements for financing under the

Watershed Protection emd Flood Prevention Act, Public Law 83-566, as

amended. A brief description of this program follows. Additional

information cem be obtained from the State Division of Soil Conservation

or the U. S. Soil Conservation Service.

Watershed Protection and Flood Prevention Act

Public Law 83-566, as amended, authorizes the United States

Secretary of Agricultxire, throiigh the Soil Conservation Service, to co-

operate with local agencies in the planning and construction of works

for improving, protecting, and developing the land and water resources

of small upstream watershed areas or subwatershed areas. Under this act

the Federal Government is authorized to pay 100 percent of certain project

costs emd to share certain others with the locaJL sponsors. In addition,

the FedereJ. Government is authorized to provide low interest rate loeuis

administered by the Farmers Home Administration to financially assist

sponsoring groups with their share of the project costs.

To be eligible for federal assistance, a project must have one

or more of the following ptuTposes: flood prevention, agricxiltural water

development or utilization, or agricultural drainage. Additional piirposes

may incltide municipal and industrial water development, fish and wildlife

development, recreation, and pollution abatement.

The watershed area for emy project must not exceed 250,000 acres.

The storage capacity of euiy reservoir is limited to not more than 5,000
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acre-feet for flood water detention euid not more than 25,000 acre-feet

for all project pxirposes. Althovigh the act does not specify any limi-

tation for total cost, the U. S. Bvireau of the Budget is understood to

have imposed a ceiling of $5 million federal dollars per individvial

project.

In order to qualify, a project m\ist contain both land treatment

and structural meas\ires. This is one of the distinctive features that

sep€u:ates this program from other federal programs. Structural meastires

include featvires such as dams "and water distribution facilities. Land

treatment includes the on-farm conservation measures that soil conservation

districts normally handle, fire protection, and stabilization of critical

erosion areas beyond the abilities of the owners.
|

The Federal Government pays about one-half the construction

cost of irrigation features and the total cost of installation services
j

on these features. Under certain conditions, the Federal Grovemment

also shares in the cost of recreation and fish and wildlife development

and bears a portion of the costs of fire protection and. soil stabilization.

The cost of technical assistance to accelerate land treatment measiares

is entirely borne by the Federal Government. Agricultural Conservation

Program payments may be received on leuad treatment measures the same as

without the project. All federal costs are nonreinibiarsable.

All structural costs associated with municipail and industrial

•water develojment must be borne by the local water users. It is also

necessary that the sponsoring local organizations acquire the lands,

easements, and rights-of-way for the projects and relocate utilities at

their own expense. The local sponsors must also install and pay the cost
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of on-feirm land treatment meas\ires. All works of in5)rovement installed

as psurt of the project which require operation miist he operated and

maintained at non-federcQ. expense so that they will continue to fionction

as designed for 50 years or longer.

Eligibility requirements set forth by the Secretary of Agriculture

specify that the local interests must be legsuLly empowered to install,

maintain, and operate the works of improvement; be able to repay the loan;

and have the legal capacity for obtaining, giving security and raising

revenues for repayment of the loan. The sponsors must also provide assur-

ance that they or the individuals concerned have or can obtain the nec-

essary legal water rights.

The interest rate on loans obtained throxogh the Farmers Home

Administration is governed by the average rate paid on the outstanding

long-term marketable securities of the United States Treasviry. The rate

annoionced at the beginning of a fiscal year will prevail throughout that

fiscsLL year. During 196^1 the interest rate was 3 percent. Loans are

scheduled for repayment within the shortest practical time consistent

with the ability of the borrower to repay. The repayment period may not

exceed 50 years or the usefiil life of the facility, whichever is less.

The repayment year begins when the principal benefits begin to accure to

the project.

Procedures for Iniplementing Projects

Briefly, the following steps must be accomplished prior to project

construction.
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A. The sponsors ask the State Division of
Soil Conservation for a field review of
the project.

B. Representatives of the State Division of
Soil Conservation and the Federal Soil
Conservation Service review the proposal
with the sponsors to see whether the
project fits into the Public Law 83-566
framework.

Discussions with personnel in the State Division of Soil

Conservation indicate that the foregoing requirements have been accom-

plished for the Dry Creek Project. The proposed project is one which

could be built under Public Law 83-566.

C. The sponsors write to the State Division
of Soil Conservation to request a recon-
naissance survey of the project.

D. A reconnaisseince survey is made by the
State Division of Soil Conservation.

Discxissions with personnel of the State Division of Soil

Conservation indicate that this report should sxiffice as the necessary

reconnaissance survey.

E. If the reconnaisssuice survey shows that the
project has a reasonable chance of justifi-
cation, the sponsors prepare and submit an
application for assistance.

F. The State Soil Conservation Commission approves
the application if it meets with their criteria.

G. It is the primary responsibility of the sponsors
to prepare a work plsin. When the Federal Soil
Conservation Service or the State Division of
Soil Conservation has planning facilities avail-
able, personnel are assigned to assist the
sponsors in preparing the work plan.

H. Normally, the sponsors form a Steering Committee
to meet with the planning technicieuis to advise
them on the local desires.
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I. The planning party acquires more detailed
data than in the reconnaissance planning
phase, nakes analyses of various combinations
of measures to acccmplish the project objectives,
and formulates the project in consultation with
the Steering Committee.

J. At the time the project is in the tentative
steige, the Steering Committee should hold
hearings with small localized groups to leaxn
whether the proposeil actxially has broad support
and to evaluate any opposition that may arise.

K. The plajining i)arty prepares a "policy draft" of
the Watershed Work Plan for review by the Adminis-
trator's office and the Engineering and Watershed
Planning Unit in Portland, Oregon.

L. On approval of the "policy draft", a "review
draft" is prepared and reproduced in quantity.
Copies go to all interested State and Federal
agencies within California.

M. Necessary adjustments are made and a final
draft of the work plan is prepared. At this
time, the sponsors sign the Watershed Work
Plan Agreement. If the Federal contribution
to the construction cost is less than $250,000,
the State Conservationist approves the plan.

Otherwise, the final draft undergoes the
following:

(1) - Thirty-day review by the Secretary
of the Interior or the Secreteoy of

the Amy.

(2) - Review by the Governor.

(3) - Review by the office of the

Secretary of Agricxolture

.

(k) - Review by the Bureau of the
Budget.

(5) - Review and approval by the appropriate

committees of the U. S. Senate and the

House of Representatives.

N. The Administrator authorizes construction.



^
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